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4rc,i. 4i3t3?L23.L- ^snsPii.
3oa3P3t3 is 3/ 033,13 a as.v oailliTS nats^ial,' toe 30ii3P3t;3 301-
3trii3Gi3a iat33 oa3i tD t:i3 cii3 Di Z13 Ronais,' wao virsca oas nost qog-
3,oL3 a33rs )t tnis i3aC3i?iaL,> Cnoa^o entir^L/ as a usstaL suostitate
fop 3, nore 333Ci/ T)a33ar7,' or as a Dal:3Pi.al t'3P r^a^n waLLs wnioa 33aLcl
03 t'a33l Aficn orl3^ dp 3C013. fa333 oiaaeaps 3t 33a3P3G3 3on3l;rj3t;t3a
as3l i Di«c;a?3 )t' sLasssd liB3,' '/3L3aaL3 lagt, saful,' aal D?3S3a stoas,
aal 3301JP31 -3331 r^salGs >?Lta tills sonotiatiDa 3paie ia 33iiDaPL33a .viaa
ta3 53rtia-ii 03ii3iG 33a3P3S:3 ot D'Jp 0^33331; la/,' aal 0P3la33l ai arti-
fiolal 3t3a3 -.vaLsa las 3t:33l ta3 i;3'3t risa?l/ CaDosaal /gars,
Fnis is 3Vii3T33l 3/ UJ3 nany .vDria ia Rona, wQi3a ara t3lay ia a o3P-
fsat 3tac3 3f 0P3'33r5/ai:i3i.
Apt.li. 3i?3.\r&ri 3L ?3rtlail 3311311;.
pDrcLaai 331131I;,' «aL3a is aa ssssatiaL Dt 33a3r3&3> is aa ii/aaGioa
3f Q3l3'?a ctn3'3,' aal its ijai73L"*3al iJS3 a Dati:3P 3f a auartsr of a 33:i-
CaP/. Pile 33a3r 3l tCS 1LS3373P/ 03l3(l5S S3 J3333I1 AsolLl, 3 £ [i33i3,
fea^Laal,' «a3 !:33^ 3au a oatsat ii 13^4 f^r t;33 'naaafa3uaP3 3f P3rtla-3l
33T13ai:,< 33 3alL3l 333aLl33 3t' iC3 P333aolai33 la 33l3P to ens OOD'llaP
iLn3stor!3 gaaP'?i3i 3a tQ3 isLaal 3f ?3r!;iaid« ^(iaauitao & jP3 y?a3 ds^uq
ii iS>;5,' oac 3P3JP333 <va3 3L3.f aaUL a33Li': 1353, luasa c£ir3a^n iQ0PD\;-3l
11301313 aal 53a3fal P333^aLr,i5a 3C' ics n3Plt3 as a oiilLlia^J natePlal,
3oaTi3'P3iaL 31J03333 ;va3 a33aP3i.. A331J& tals t:i03,.' tn3 flaaata3t:aP3 ot
PopCljii 39Ti9at >vas Ca£3a jo ia aapassc 3/ cas 5P3a3n aal 33pnaas, aal
3/ P3a33a 3t taaip ti3P3 33L3atLCl3 3t t'3pr,s, ' 03^3. ta3 n3Ga3d 3t Tiaa i-
ta3i;jP3 ill 013 fliality 3C i;a3 t'iaisasl 3P3ia3G vas ^PsacL/ i'noP3/3l.
rn3 A?3ai3PfaL 3a33333 aal l3/3L3on3ai; 3t' ?3Puiaal 33'n3al: ia all fopus

of 3D33tr*J3oi01 13,3 3DQ3 03 ta5 3Ciai50G Dt 53 13^*^1 iriO L 3 1 ^ 3 , aal
331331 J31Ci/,' C.13 3i0li3 IlLTl L3 ll3Ufl3d t3 i3333C t (1 L ^ laW ilea 3f
•Boa3lt c:iL3 33n3!:!ra3ci3i aot oil/ t ^c ics nouiBas^/L oai Lilies,.' oac 3,Lj.3
f3r a3 J33 33a3Ci:' J3i:L3i .'/iCa 3^it'L i3i33 ii it3 ODs^ia ILiciBg., Poptiaal
3eTi3it was t'icst broa^sac co C33 'Jalcel 3taC33 ia iBcD,.aril ii;3 iilDtal
nanaf a3i:a!'3 ti tnts 33jaC!7/ was li i37"<;, ta i3^)i cae aaaaal oaCaat ^vas
iDDJt oJJ 03 t L/3 /3aP3 LauST Lt i73a333i tn3 1 300 00 L.
naPi,' ail ic 13 3sCinai;3l Cna,c ui3 oacoaC uola/ is aeacL/ 75 >0J DDO 00L3.
'^3iat3^33l 33a3?3C3 iat;33 t'i?3D iBo5,' wD3n 3a3 'A ljano3?t,- ot Paris, 33a-
3C?J3':3i a snaLL ro-v-ooac of 33-a3at Tiorcac aal .^ire a.3Ui:ii3, -Tpoq ^333
3a,' C33 3fi3SL3al aooLl3aGi3a ail 1133 ot P3iif3!733l 33a3Pet3 aas 033a
73iry 0P3ai,' 731'/ o3oaLaf,' aai or3ia3ti73 3t' var/ sacorisiaJ aal plsaa-
ii^ resale 3.
Art.iii. 33{i3P3t3 a3 a ojillii^ iiaceriaL.
\4aQ7 taints aa/e 33ici?Loat3l to natce 33:i3r*3C3 oae of,' it, q3C trie
ii33!i Lno3rcaau of ojillli^ naCeriiaLs of cie la/, FqIs is snoifo. la its
w3?Ga as a 3U0 sii 1 r,a 1 3 foe //ool, its nol3!?aG3 oosg. Its uraoiilty, ca3
3a33 aril 3033I .vlt^i nai^i it oaa 03 aaiilid,' iis sta&ilit;/ a.Tl 3t i?ea:3 Ga, <
ta3''A'Ll3 ilscrioiUioa of 3aai,' 5ra73L,'aai 3t;oi3 '.'/iiioa eicei? i.aco iu3
33no3siCLoa, 3.ai cie ti.-'snealaois ^ro/zoa of nae 3eTi3at talastr/. It aa3
033.1 Ca3r3a^iL7 cried aal i;33r.3l aot oaLy ia iaa LaooraCorles, oac ai;33
ovt 73ar3 of a3^jaL ase 0/ i;a3 JaiC3i Spaces 3073rin3a!;, 07 a?? r ioaL ca?al
aal 3a^ia33ria5 33il3J33, 07 raiiroals, Tiost on vaioa na73 adoot3i it
aai7ersaLl.y a3 a oaillia^ par, 3riaL, sn oo^c-'/arls, aal oy aandrels of
facners, orD03?r/ o/;a3r3 aal aroaiceocs. Coai; it ;;iLL 373ai;aall7 03-
33D3 oae 033t DaiLilas Qai:3riaL sa3va, is aicealy 03y3ad Da3 aussstoa
3f a l3aot,. t3r ic a3t 3al/ 003333333 cae orooercies of 373ry oCaer

oaiilLi^ uaCariiL out ,».iLi3 all octisr nai; sri^-ia la^sriocic^
WLC.1 3.35, • cats sioscaao-j ^fd^vs osU^r. fia ii3?3a3LiJ 3D3u otasi?
ijat3?i3.L3 13 oa& aaotasc* oDiac li its ta/or..
naa/ cqli^3 ODi.it >::) cais .viit^n vLlL os 33a3ii3E*3i latsr. Vlaa/ oaaaaes
.viLL 03 Tial3 ii S:i3 l^st ^a of saoa Dal 11 1 1^3, iiB&tiois of ^Dal j^cLns
tQ3 -vori,' ail oco^D^'Cioal 15 C33 3oa3?3t3 as 3.1, • oat i:n3r3 13 ioaoc
toac 3af3,' 3a ilea?/, !:'iC3ocoor:, . iar»aoL3,' ai;tra3Gi73, aal 330i3ni3aL
oaiLiLi^s,' 3if,-i3? iov iioioc-^ or i73SLiei33 ciaroo333,' 3aQ 03 3iai3 oi
33a3r*3i;3. rno53 -vao aav3 3<:ali3l tis aacSsi? fpj-Q li c'c 3^33: vi3'.7-r.0 3ii'it3
Sa/ .TLCa 3331 ^33,331,' Cn3 33C Oil/ iTS 1:11933 l33i;il3l C3 03 33a3il3r3l
3Q3ao,' CQ3a:3i d3i3 C13' 1333 .v'3iL DaiLc 3£ca3tji?33r oat 3ai also 03
tr3a&3l GO 3aiG t.1333 tor v^ion att!7a3ii/3 l33i5a, aal i3C 333l13q/, is
Ga3 3Qi3t ii;3Q 3l LiC3r3'3G» I fj 3!ioo3rtii5 zolIs Lactsr 3tat3n3ac, ';V3
fill cnac ti3 Li3a of a roioLi 1:313 3t-?a3:ir3 aoo3ai3 fl0ir3 aal Tior3 to
Cl)3 aP3':iLt33i:3 all 3ffLi3i'3 or. 303CL7 aoa333. i'ae ao33a33 of i3iit3,
wni3i ai?3 n33333ar/ do alL aaii: ooascraob L 11, ' cne iTi03r/ioa3 3Qara3&3i?
3t .vaLLs ani fLoo?3,' j?QL3n Tia/ d3 l300fac3l so as go TiaS^ oraan3ataI
teata!?33 a.i iTCs-jnl oari; of ti3 3tra3i:ar3 iistsal ot a 3ao3 i?f ioi 3,1
ifit3!?ior ooatiiiJ caat ua/ aacoor Ii33a33, lass aal 73!?ni3,' to say no-
taii3 of t.T3 oossiolLir,/ of isstcioGioa oy fir3,' aoosais stroQ-^iy to
C33 a?3aLi:33t aal iilL/iiaaL aii faniL/ -vao -viLi oooaoy i:i3 ioa33. It
ti3?3 L3 117 r3a30i LI t.a3 .voL-il -va/ 3oa3r3C3^ sioall 03 aloot3l fop
soeao ioa333.' i r, o33on33 inosrativg ii Si3 3a33 ot 303tL7 cioasss 30q-
taiiioJ fupii :j!73,' ticcLaJ3, ail !:i?3a3ar33 of gpsat /aLj3. ["^3 tina
is 33Qia5 wasa 03OoL3 '.viLL 00 j 33c to a -vail Ciat oai aasil/ o3 srusasl

4caroa^i ;».iL33 firs aa/ ifa/Bl nozii it. 3oa33 i.i iDa&aou uiza t'Looca
inl roofs of Cn? sans DDnOasGioLa nau^ciai.
4l7o.'^i 30i-3OG of ['3 331 3.
Iti 3oa3Ll3?Lii! DoaoLLCQic; oolorsCi oons&fao&LDi as a 3U0733& for
a f'os3L3,< ta3 aaia ilea vas t;o isara .vaaG I3 03ta4 ioiie aioQ^ C11333
Li 133,' aal it wiLL 03 inoDs-Jiols Co trsat; all tas ooasss ivaioi C:i3 3ao-
i33& 3U4533t3. W3 S.ialU' t tl3r3 f D T 3, ; 00113 1 1 3 T a t Of Cri3 103t i:D0OP-
taaG oa33tioa3 .vnion arL33. Of t:i333,' t;:i3 cao ;j:iioa r3qaLr'3 Cos ^rsaC-
33G cnDa^ai aai oaP5 io soL/ina, ar3 t.i3 alaacaoilLCy aai oossib ill r, i 33
Df l33iaa, ail C33 ciU3ss:ioi of loms. rn333 ar3 Cis no3C inoorcaat Co
3 30il3Ll3?3l il nOlOLi JOLO 001D?3G3 00113 T, C* JO C i OQ, A 3 a!?3 QO t tP3aCin3
t33 3JDi30C il tC3 O'JCdif tSOQtlLOaL 33133, 10? aCO .V3 Q 3 L 1 3? i Q 5; tn3
Dr3oL3'n3 of ?r3iaf3r33J oo-ioi?3C3 as a nac; 3.':'LaL Co r33L3C tsnsioa anl
30Bor333ioi a.il DCa3? sGr33333. Il 333k:ia-5 iiai:3rial for Cao 3uoi30t^'
W3 33-aroo3l C1033- na5a3Lri33 aal oabUoas ioaa .vaioi ars oo-isilaral as
aj ciori Caci V3 ii i i f orisaC Loi, 3;C03ri3H03l ia t;i3Lr 7arLoa3 Iii33 of
woTtC, anl io;i33C il Ca3Lr 00101013. Wo Qa'/3 r3V'i3w3l cio filss for a
QaTi03? of 73ar3 sCailii?, ail na'/o ';/ricC3a L3Ci: 3^3 Co naa/ firus in-
t3r33t3i in ooio?3G3 lir30CLv' or iilirsoCl/, ^ anl ia'/3 aL33 ?.''ric&3a Co
ti033 wio oa/3 3iv"3i Ca3 3Jol3oC Df foras for n3i:)LiCQio ooaor3C3 00a-
3traoCiDi Cio no3C oarsfai ooa3il3raCioo. '/n la'r? rsai arCioL33 ii tas
l3alii3 oaoLioacio-is 0/ 113.1 ,vi033 r3oaCaCioa tor crjci aaJ slciLL alon^i
tasir P33030Cl\^3 iii33 LQ3ar33 C13 >J0?ti of coolr ooiiioa. W3 na'/e roaoi-
31 30113 i3rLiiC3 03101(131)13 a3 c 3 3 rssjLc Of O'jr r3alii^;; H3 a3.73 oo-
taia3i a ooCCor tl3a aol olsarsr aal3r3cailii3, of C03 oossio iii C 133
a-il a'lvaiCaa33 of noaoLitiio 00T3r3C3 30i3crj3C ion, taaa .vas nai osrs-s-

to-toP3. All 3D,' taoa^ti na/ ns^L^oi: Aiait fli^.it 333 d ud 30 n3 all-
i'Bo^rGant,- aal nay aav^i snoaasLsel aooaraal:!:'/ uninDOc c aa d o^iaCs irj
triL3 3U0i33C,' W3 aDoa taac V3 Liav3 orD/ai taaC i.i t-ae asar taCa?3 ca^
l379L30Ti3ac ot DDiDltCQis 3oa3?3G3 3 3 1 3 c cu 3 1 i D Q ,v i 1 L P3a3a a oolQt tac
ia al^an33 Df .vaa& aas D33a loa3 i.i ai/ ^ta?;' liaa of ouilliiJ nabaDls.
R3iatDP33i 30[i3r3S3,' aiiiX3 a^doI, ^ stssL, orl^ii, ana ota^c oaLLltiJ oa-r
t3t?LaL3, inocDvas vLii aas,- 1333 not r73:iair3 oaiicii^',- ail aa3 :3r3at
fLp3 ?33L3Cii5 aaai:lti33, Ic nisnt. oe .73LL to s&at3 ii 0!?i3t cri3 aoitits
tiat ar73' 03 il33a33d L.i 01.1L3 ra33i3 L.i ta'vr3i7 ot Q3iioLU,til3 aoQ^ra&s
ooasCfaocLD-'i. IC is qos Dar* oa'co-:>s3 zo Lav33i:i?;aC3 Cna oi?3ol3ti3 taiz
CQ3 3aD730C ol C3i:itDr*33i 3oa3P3i:3 as r3Lat3r33:l 3on3P3C3 s^i^isszs,
T'QaC, ia it33iE, aa3 tociisl taa basis Df oao/ oootis aai paascs tap
DDr3 33nop3a3a3i73,' unoPDa^a, aol flors isoaaioai,- tiiaa ens iiuits
ot cai3 r'Q33L3 '.viLL 03p!rU. ['33 laia 03Lar,3 Co 03 oroa^ni: oat aP3 tea
0O33L0iliD/ aal alao&aoiiit'/ ot Tioaollcaio 3oa3t [•aoGioa to ap3ai t33 tacai
l33i5a;' tna 3033d ^viua ^vaioa a oaiLiia?, ot r.ai3 C'/oa na/ ba sracusly:-
ca3 3a3aoa333;- ta3 ia?ao iii cy, waioa inolal-as oeoot a=>aia3ti tira,.' s&ori),
anl aJ3;- saaiCaci^a; aal soaoiiit/, ra333 oDiaCs iaoiads 'aaa/ ocasrs
Araloa vilL 03 t;a.-c3a ia as P3aoQ3d..
Apo.Vi. Po33ioi Li ci33 ot tae naG3riaL tor oaiLllQ;?^
It 30113 iav3aci73 iav-33Ci5acor //3i?3 to 3voL'/3 at a Tioi-aPats 3031;,
a 3oa3!; P'J3 1 i )a uatapiaL,' 0O53333la3 caa lLL5^ita333 ot .vooi,' taa s&panata
aal pi^iiity ot 3t33i,' tna ooLo.r varist/ ot oci2&, aal taa vsataapia^
opoo3Pti33 ot opoQzio,' PiJtoal 3aaa533 ia 3oa3tPJ3iLv3 l33i3Q ,voail
30oa3? OP Lac3P toLLo^v- Saoa a 3ac)3taa3a ^voaLl 0)33333 qijaiici33 30
iift^paaC tpoo tao33 of a sia^Ls nab3rial at ocasaat xao.va to ooasccao-
ti/3 apt,' taac tna aoDlioatioa aal nataol of aP3ait30t'jPiL CP3atii3aG
!
Q373P lc*3an3a ^t' 07 Us OPsdessssDcs, aal toe sisnsaCg nals ot ic ,v3aLl
30P3,CL)i3 iQl 3Ti03lt3a n3ac3 sonol^itBl/ r3'/i33l. ItiwoaLl at ttrsc, 03
oac CO a 3 33 7 sncaasiasCs for .viL^ri ic .v^aLt not; 03 aiaoC3l.. It's 113 c:i-
oi of aP3:i L u30i:a ?aL cc*3atQ3aG woaLl orDoaoL7 ac fi. cgC follow caac ^t'
tn3 oil Dao3r LaiswQioQ It .vas i33i^a3!l t3 •?3oL-i03, aai liio^iioaL 13-
3Lai3 a.n oc'L3a3i-/3 inlcacioaf; .vojiLl ?33aLc. Tlho aal 3X03ri3a33 .vDcill
3liT!tiai:3 l3t30G3 am a LD^,i3aL 3i:7L9 .vojLI 3:13.13. L4o.73V3i?, 3aoa 3Qaa^33
Tiij3i; 03 aralaal 033aa33,i c':);' 03-iuaf^i33 aconi f; 301; 3 -iii ocat csiisa na'/3
odiiG Li tL-aii cioiial nat3riaL3, aa.1 &.13 373u3n3 of ooags^Jiisloa, aroai-
t30G'j?'all7 a::ii 3traotijrilL7, li <:3?0Laa -vica tiiese naSsriaLs, iiav3 tQ3
sanoGLOi of aa3 ani ca3 aDOL"0'/aL of ouson. Ooaor3u3 nas //.Iwnia Gn3
0!?333it 33a3raul3a 3at3r3d C.13' fi3Ll,^ aaJ 03oaii33 ot i!;3 -naay aiv^aa-
uaa33,' tn3 iT0i:*3a3 L.15 333& of Tia^;3!?LaL3 waiori it l3 aralaaLI.7 [•3olaoiaa^
13 l33tll3<l SO ar^vV il 1 a00i?Gaa33» ri3 0la33,i aO.V3/3t?,' OOall tlOo 03
aaio-cL/ :»o i. I.t 30ii3 r33033t3, > i 13 a:iaioJDij^3^'^i70OGa3Ci3ai iiaC3.''ial.
IC3 naajta3ojr«3 aaJ lSb or jo^rr.i 33, naii^ If LiC3 oar !3aC3Piai iast
3133^3^31, aai L i naa/ /;a/3 aa ao3oLaS3l7 03.7 :Dai:3Ciai, fasrs ar3 cvo
Jiani53 .saioi Tiust ^ijtia as ii i::i3 oaaLtb/ of nacarial mi a?:'3aL c 30 f urai
tP3atn3ac, t.i cn.3 fi?3i; oLa33,' it, is a noLl3i na^erial: in ti3 33ooal
oLao^, tu3 iiasoary is noiDLiCtiLo aal ooiDLiaois,- tiaC 13 to 3a7,' not
ioLi&si. 3rGan3.i:,' if ia tis Qa33,' vLli 03 a'l iii:;3a!:'aL oart; of cn3
wnoLs,' aal nasz a^iv oat of ic, aaJ 3a:):iLJ n^t, as wita orioli or sCoas
na30 1?7,
'
30i)3i 3 1 of all3l jqics. 9oa33 noLiiias a'll oomioss, aot saa-
a33i:i/3 of na3D:'ir7,' a?3 aait,?, 03rirL 3 3 Lo L 3, oat orao-cats foe* tae 31J0-
oorc of 3aatLL373r or3i33tLOi3 ai?3 ii3oi3i3t3at /nta its !n30QaaL3ai

7Ta3 0DS3iDLlltL33 1' l33L3a a?3 taD33 3t DCLCMt,^ 3tOf33,' anl t3r*r*a
3)&C3.,' aal a,3 oLooi 30.a3iii?'i3oioa, ojt a3 2. oi^-sGlo iflalist^LaL. In
oL)3:C oaiLiii^ , • ioialis a,P3 3i533aC I a:il as 3ien3riC3 of c.i3 jasi^fi
saoaLi 03 a3c;3.'it;aa&3l, ?oc ii3i;aa33^,. aa/ of &ii3 oLassio oriars, or t;a3i!?
noiitioaci 313 la Ci3 S3aai33a-.i33, aal ta3 t>aQi: 3U3333ioQ ot oloslis
am 3oLjt)13 331: J03a oLlitis.'O!? lireoGL/ jooa ca3 oassnsat ^ffalLs, 3ao,'
or aoaous,' tcisz^ or 30!?ai32,' ar2 oaiLn ao 3i;oa3 aooa 3r.oa3,' /rici tQ3
laiDf iOEOG Tiar;<:3l o/ JioLlii^s,' 03a:l,' 0? oraansat. rii3 .oalj 03 iu-
ori3ti3aoL3 mli a nac^rial oi:' 3, olagCio aat:jL'"3, for a.is I33i?a i3
a n^co3r 0I 3xt3ai3J corn a,:i.i a t;ra3 3xpr333ioa ot Coo iiaCsrial
!J33l, 3oii3r3G3 L3 iial3 Miza 3tio73i afil totnl,' 3.ai its oroosr or'iaii3a-
taCLOfi saojL] 03 3ita3r oast i 'i Cl13 n3Ll3 as DaiLi:^ or saaa as na/ 03
ma or fa3Sea3l aooa Ca3 vori,- .vita tine ai'iLr.loa ot suoq ooior oraansat
a3 na/ 03 oo!:aia3i rwici S3rr-j, ooSta. or oi;a3r or^GsoCia^" iat3rLal, suon
a3 vaLL oopiaas,' oiBr 3i0s,' an.l DGa^r tLafi oolor orriaosa Gacion, ' as 13
ott3a 3x;or3333l 07 Ca5 a33 of uLIb,' aaroLs, ^Lass, Dr ocasr BaSerial
taac Tia7 03 aooLL^I go Cos s'jrfiOD. ['ai3 Q3aas a vast i30arGar3 froB
Cfi3 3La33l3 corns a.il a3330G3Ck 3G/L33 of c;q3 oasG.. [c Is,' in faot^^ a
13.V 3C/L3 Of aroai t33i; jr3. A3 saaLL «aa& -'/aiLs,' '.vialoa'3 aii loor3, ia
aay 3a33,' aai ta37 nasi: 03 oaiU la Ga3 a3330C3l forn, oai: wil;a saoa
oLasGLO naierlaL as 30:a3r5l:3, t.a3 003aiaas aal TioLlin^s nay 03 aai 3 to
var/ ia fora troa tno33 l33l?a3i 07 l:n3 aroaiGeots in tQ3 oast, iVQ3 cl3-
03al3l jooa aroaos aa:l LiriC3L3. La SoaaisSi, Oaliforaiaa, ani Visxioaa
Soaaisa 3C/L33,' oa3i? aLa3G3r3l waLLs, t;i.L3:l roDfs, aal ,vaLL oopia^s,
3U3333r^ 3oa3r3o3 i!or3 taaa orlo^f,. aai Ga3ir 101133 aal 30'/3r3l 03lii]3Qt3

dAct,. Vlil. kC2[lit,^Zt<lC3Ll (Ba.tlC33 Df L a f C 3 3 1 soiopgt^,
aDll3l C703, aai t'oc uql3 aaro333 qoLId^ t'orns aP3 r3aaLP3i. As 3lao-
DPaC3a333 3f i33i^n a30333LtaC3g 2P3at LaDDi? 2,al 33;;o3a33 in Cae tDm
uasinJ,' saoa 3apL3Qii3.ii: nust 03 3iiol3, aai Dca3? ostaois irasc 03 sou^m:,
['3 Ti3iDC3a7 31 DLaQiC »3.iL nijsC D3 ?3Ll3731, aril tns a33 31' opi3l?; aal
ciL3 ia 33i'/3iCi3aaL l33L^a3 aa? 0331 acC3:il3i vica iQasa 3ac:3333. rti3S3
3aa 03 a33i f3P l333!7aCL/3 oaP33333 ia 3a3a a .va/ caat ta3 ouiUia^
na/ iC33o all toe 3nara3 g 3ri 3t 133 of a ii3i3Litai3 3Cpa3tap3. It 3t:3330
i3 aooliel to a uoaoLitaio 3&pa3!:aP3, ic 13 ai7L3aoi3' tnac cn3 ivaiL D3
oasii L3 tQ3 P3ij;ia 33 CflaS tQ3 3s;ao30 na/ ala3i?3 03t.;3P. faa f3.rn lay
also 33 fa33l La 3a3:i a --va/ as G3 nai3 a 3ff33ti73 3)!:C3pior. TiLs
OP 33l3P3l opi3i nay 03 oLa333 ia3ii3' ta5 f3f7j[i3, 30 caat amsq tas 331-
3P3C 3 13 03JP31, a 33Lil P.oa3LlCai3 //alL A'iSa tils or opi3ii ta3ia3 tg
or3ia33i^ Pas jss of cn3 oasa aaan3? is ai33 3tf33ci/3. f3x:taP3 3f 1:113
33LLI vaLL na/ 03 ifioPD73l ii oCisr iva/s. If 1:13 .'jar.i: l3 saoa Ciat Ca3
t'3pn3 na/ 03 r3a3'7-3'l ia t^saa-/ foiar G3ar3,' taao is,' 031 3r3 i:a3 fiaal
!iapi3ata3 aas 0P3a^3333l vsp/ fir*, a 3'jCLa33 31 jait3Pn 33I0P 3.ai tsx-
t:aP3 Tia7 03 30i:aia3l 0/ njaoLi^ flica a :.v30l3a fL3a!:^ aa.l cnis .na/ 03
I3a3 ,vita 'ja3<;LLL3:i laDor. 4aOua3j? n3i:a33 is 07 33?jo3ia4 571 isa a ',tfiP3
opusa,' aai scilL aaotasp is 07 oLigCia? wita 33 n 01733331 air. Oui:3P Siiia
aol alQ3?ia-j saal aai 33!i3a& a,53 P3 fl3'/3'l, ' aai ual3Pl7ia:> a5^P3^;at33 3;i-
03331 ia a iiaaa3P sinili? t3 caat ia vai3a orasass op 33Lil '//a3a33 aP3
3noL373i. Vjp, ij. HuDoasr/, la ai allP333 03f3P3 ccis GoaoP3i:3 lasdicate
of rj3al3a,' 3CaG3l taac 3a3 iL333/3C5(r caaC as aai Tiai3 3q ais P333at; trio
aopoal, «a3 caat 33a3P3t3 33ijLl 03 oiLisasl as 313 3.33611 L L7 as D3,piDl3.
rI
9la fa3D3ri33 aal ni LLs, ' ooaocdli 5 is a Jool sao^&icac-} tor »d:>1,'
skseL,' aal oc'is.-^, co a 33Ciai-i 3)Co3ic, 3Da3!?3t5, straocacaU./, is moa
a33l, ani nigq a /sc/ siiL'^iiJ a33uraa3'2 its 3J33333 .viCnsGanl 3tc*aia3
a3i t3 idLi uo Loals. 3ac ti3 oi?Dol3n on j)rDlJ3ii^ a olsasiia 3arc'a33
titiisi is 013 ii vfiLoa ta3 aroaicsou i3 loc 73t rsal/ to 3aa?anC33 !?3-
3aLC3. In ta3 3a"i."/ lays, vvasa iiufioa's ai'-oaicsoi; jrai naaansat? aai 3GL''a3-
caP33 V3(r3 3C2.0G31, wiDnojc ao/ Dnoiidiat: as Co !i.i3 sCrsa^Ci of iiaS3?iai3
or C!13 3tP33333 CO '^tfliOQ £03/ ,r3P3 31101 33031, • ca3 ar3iiit33C ati 1 &13
3aHi32r Jtf3r3 oa3 ani ta3 3an3, afii no line or lisciaocioa of an/ xiaa
j»a3 oal3. Qaosr,' Djvo 33G3 of oaiLlera 3r3-^ jo; oa3, ca3 aroaitsot, 'nao
oaiLc 3atir3L7 tor osaat/, aal ca3 oci-3r ta3 sa3 Ln33r, ivno oailC soisLy
f)r 3cr3i5tn. 3oa3r3G3 is, orinarii/, ca3 3aaia33r'3 ftacsriai,' 033aa33
of c:i3 DaTi3r ii vvoLoa i li 3an Sai3 ail r3si3G strsssss,' anl i c aas stool
3X3lj3 L/3I7 Cn3ir3 wiUQ GQ3 Io/73r Jral33 of DaG3rLaL3, as lastirai 33-
iJ3aGs aal i/iraalio li Qss. Bug ii zn?. or333'it la/ 001030 i wi ti tii3
3CroQ3 30 no3Gi c L :)Q, ' 3V3:i -vita ti3 ii3r3a3ii^ 303G ot ail oaiLlii^ ma-
t3riaj.3> 1^33 033 G of 30i3r3b3 3ai 03 nai3, ail sglLI. Ci3 303 g of oaiLl-
ii3 wici tiaG naG3riaL woali 03 iov/sr Ciai bis oos'g ot oijlLiii?; .viba
an/ oun3r naG3riaL. ii 3il3a7orii^ to trsaC t:i3 3arLa33 SBOOiiiL/, tas
ni3tai3 was Dal3 ii at&3aotlii: go iDiDaG3 3toi3, 3V3i ;vi3i oass as a
noDliuiio, ic las 0331 oac uo to Initaco s3oaraC3 oLools of Tiasoir/,'
3LaooraG3i / oarv^sl 3orii333 3asG ii 3aa3r3t3, 300 L 1^3 aal ^ar3o/L33,
aritfiis, ail oiLastsrs. 'iysrycaii? tiac las 0331 fial3 ii sGoi3 las
0331 LBitacal ii ooi3r3G3 viza lisaoooiic ii^ r33aLt3. Draa ar3QiC33-
car3 of 30i3r3G5 .VI LL 3333 ^?a3a £13 ir.iGatioi is aoailoa3l, aal 301-
3r3t3 is r3C0-)iiz3l as a Dat3rLaL 3aoaol3 of its o.va 33033iaL tr3aG-
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nBat tic ta3 oroiaoti^a Df iC3:iit33!;jrai stfc^ccs ota^r.visa inoossi^lg,
3u3a ar3ni C^ocacs aas .idG^' as vac,. 032a Isv^ioosi.- Faa aroai t",33t, < 07
7iPCa3 ot lis 3;<:lIL aal tcvAaiiiy. is tci3 Daly orDt 333i3aai .1ai33 3t
t.i3 osaacifii i.i 33a3C!?j3D idq, aal osaat/ ii soaDcecs 3t.r'a3Car33 .^rili
only 3303 .viisa CQ3 ar3iiiC33t iviLL aoaaioa lii3 0C3liJli33 against it, aal
r"35ari i C LnoartialLy a3 a a3'-\/ 'Tiac3!?ial to 03 uf3a'G3,i 11 a q3.v ,va/. 4
3031 ai?3alD33i; L3 aa ari i 3 aai t3 ao, as o {saiis, "B3aj C7 is gcijsq,
aal cfuta 13 03aaG7,' Gaat l3 aii ^'3 4ao/i aal all 'V3 3331 sao,v",
tc 13 &a3 aP3[iit;3Ci;g il3a C3 0i?3ia33 ca3 osaatital La 3i;i'U3i:ac33» '/maa,
ta3?3t'3i?3, • 33a!?3G3, ' ;viii3n t3 zai ar3aiC3Ci, says, £ nitation", is used
tor trutn,' ctisrs- is ao crata,. arrrt iiSQO? ao DBaucyt' and wasa as realizes
t&at it; is a sBoaraCa aaa Il3tln3t: -Tiaterial, • aad tnat of ii;,,< struotarss
3aa 03 Duilt as stron^ as aay of tas ea^inesrs of ine^ oil sotiool ooali
visa, • aad asarli/ as 3Q3ao as sods of iC3 oronoGsrs olain, anly- aftsp its
0-.V1 iQjiviiaal style,- as oeaatiful as aav lasoar/ struo&are,' &aeQ,'aQl
only taea,' will 03 le'/alooea its true aroai t3ciiupal osaut/ ;7ai0Q ^vill
3Qlap3, gtfopts of all ea^i neers sqouIcI 03 to Gtiis eni, aQl jesi^neps
of 3oti3P3te 5CPU3tuP3s saould aoanloa all shans ail leoeotions, ia ttie
3nd39.vor to -naxe the naterial stanl forta for ;vnat it reallv is..' Sur-
ta33' treatTienC is one of the naii ooints,'aQd toere are a great naay
'Tietaojs of trear.ia?; it..
Art.X. Ooaolosiois as to issiv^n.
?roit tae toregoiri? remarks,' it seein to us very eviieiC toat a lo^-
iaal 3cyl3 is oa tie 3-/3 of 1 3-/3looi33fit, aal taaC tas lo-ninafcia^ orin-
3iol3 Of it vvrilL oe tae oar-Donization of creatneat wit,\i tas fiiaotional
onaraotsristios of ttia laberial s-nploysn Pnat is to say , • poaoli t&io
3o:i3r3t9 ooastruotioa is alaotable to ^ooi aroai tectural leBl3n,iaril
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tQ3 natsPiiL nust 03 craatel as an dauirsiy Q3w one; aai lq tas^ dssi^fi,'
QStf orinoioLss will 05 salLsd forta. Ic is a oLastio natsrial, < and nust
QDt 03 3Dnf'u33cl wito 3t3eL, DT orlos, wnioil ars natsriais of nors
r i533 ri^iiity. AioaS Linss of siinole aal dirsct sxoressions of ouc-
0033 aal 11013 of oonstraotLon of ou'iidia^s, ^ accal tsocups' 3pow3 waea it
is rsaiiy 3x:oan'aiQ3 aii lev9iooin5,.< aal ooaopeta^ ia toe maaifoid oossi-
oiiiti3s soraais 03foi?3 113 a l13'/j fisLl of Ima^iaatiivs lesion,
APt.Ki. Sxanolss of nesi'-ia, BLsnasin Hotsli.
Anons CQ3 iiany ^^^i exaiioiss of 2001 lest^a in. ooriorats baiilia^s,.
tQ3 3l3Qa3Lii BoCai Casss raalc as on3 of tiis- nost 3onoL3t3 sjcanolss of
tn3 suoiecC in nanl. Pasrs is no sua^estion ot tns oaLlt straotars' in
it3 wail oo3ain:33;- tb3 DolJin^g aps f3w aai sinois,- and Cne iaoi of an
3labor*aG3 oorni03 is notioaoi3-, Tii9' 30L11 waLLs with tnsip ainols ooen-
in^s psdaoe to a ninimuTi tne cnooDsd ud aooearanoe ooiiion witn ouiiliwi^s
tnat Qav3 uan'/ 'ffialows aai snaLL anoroisa sarfaos®. Wn3P3 oa/ viaions
oooar,> ttis 3aadO'/.s fpoii! the oalooniss nave Dssa as3(i to siva- taa ralisf
usuall'/ obtainsd oy ornansntaJ. ooraioss,' ani wicn taa aldition of tils
roofs,' aai ooiorsd tils, 1 saSfioi 3n t ooLor anci varisty nas D3sn sooarsd
to iaS3 a oiiidin? ffiaion is esssatially olaia in wall 3a?fac3,< y3t 2i7-
in3 a S5as3 of pionaess not always ootained ay tQ3 U33 of elaoopacs
and 3X03n3iv3- 0PQan3ni:aL voci in stoos anl- C3Pra oocta. Pas 033^ of a
Tiodspat3' anount of tsppa ootta for sills, oooinas, and' otnsp wall opo-
iactions,' nas 03en iiads anusuaiiy inoopr.anc oy P.odeiin^ in a Li^nt 3r'33:'i
oy a ^323 v/aion nas tn3 additionaL advantage of d«3CP07in3; any s3fnb-
L3fl33 CO stone, and giving, tne oLastio onapaotsp nscessapy fop uodslsd
opnaii3QC. By panning tn3 nolds v/itn oonopate into wnion tno colop nas
03en intpoiaosd,' iz would seen as ttiougn w3' could get tn3' sans effect

as oy fcne ass of tQ9 aoovs lentloasd tils*-
Afc.Xli Fjranols of 3iesi?;Q.
4notQer sxaaois of a orooLsm of leoorative desi^a for uonolitttic
oonopsts ooasGpaotioQ is rSiven ia a oaper oy vi.-Alosrt via/ar, < of Ssw
Yorfe,' raal osfors tiis aaaaai Gonvsation of 03(n3flt 'florScsrs at Buffalo,
ilswr Yoplc,. To i3 a istailed acooaat of- 3x0033d sslscted aa^Psgatss ia
nonoiitaio ooasfc puo tioa. ks aa scfainoie of what can os dons^ a rssldeaos
3r3CC3d at Soata Oran§3,.' N.-J*-, was described, fiis. wails wsre ouilt of
ooQorsts uaie of oareCully selactad ag^sre^ates of uaifomiy s-naii size
aad. of vari^ated aad driliiiant ooioi?. Tna forns wars removed tQ3 aext
day after tiis LayiQ3i of tiie ooaorete aad tcie sxtsrior sarfacs scraobsd
witd orusa aad '.\fai;er uncii tosss stoae oartioles stood out weil ivon
tQs nd^tar natrix,' aad tne dirty facs' wdioQ usually flusiass to toe sur-
f"ao3i aad osea removed, Tae resulfev as oan os^ iaa^ined^' was unusual as
well as oleasiQ3,' aad- oily served as anotasr aaswer to tHe qusstion of
treatBeac of will surfaoe* la tais ooaneotion, > illustrations were SQOwa
of tae' iQterior of tQ3 new Racquet 31uo in Pailadeionia,< ia 'naioa tne
interior i» comoossd of rou^n conoreoe' as it ooti3s fron tos' forma,' witd
tQ3 addition of inlaid oarti-colorsd tiles. Ttiis in no way cnaaged tne
cnaracter of cae .nonolitaic structure',.' as tne^ tils' oeoaae an inteciral
oart of tne concrs'ts' ev3n as tii3< surface, concrete is.
Paere are nany nore exanoles of concrete construction as used in
raileoad orid^es, - viaduc ts , and etc. ,.• and in aluost every liae of worlc
tuac requires aoy sort of oaiidin^ naterial, so caac it is safe to as-
sert tnat as regards versitality of design,.* conore'te eaioys a wider
range of ooasioili ties tnaa any icnowa ouildiag material, fnis,.' ta-isn
'/ritn tne conclusioo reacaed as to tne ultifnats dsveloonent of tne in-
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dividual design for concrete ooastrucbion, " argues exosedingl'/ wsli for
ics adoption as cos univsrsai uaterial for ouiLdiog.
Art.Xlll. Ourabilit/ of 3oaar3t3i.
foe tQ3 conscruotioa of aoy ouiiding wtiers tiiS' safst/ of tnei con-
teats is tae iBoort«aat consideration,' a iiaterial uust 03 cnoseo tnac
will witQstand fire>« snocis,' atnosoQeric deterioration,' and' tne attri-
tions of time, Concrete oossessss oossioilities tnat iustiy claim con-
sideration alon^ tnis line,' and W3' shall for tne oresent consider wnat
it nas done,' and- wnat it can do co oe entitlsd to tas' clain of dura-
bility. v5any tfell-iatefittoiieci persons,' ignorant of ouiiding in its
oroad^r 33n33 and aooarsatly ignoraat of tQe simole- castons of- concrste
nave oroa3;at aoout failures 'ffhiyn nave caused noc only loss of tine
aol naterial but loss of life' also, fnese failures on t£i3' natural side
flare been attriout3d to ail sorts of reasons, < some oossibte and soSie
inoossiole. We are t^ii tnat coQcrece is liable to disintegration of
various iinds,' tnat wacer will dissolve' its suostancey tnat it may be'
asonyxiated by 33caoin3 gas, - tnat; ic can 03 weakened by electricity,'
and can succumo t3 an atcaci of slectrolysis, < chat its strength depends
uoon tne orooer and oerDaneat setcin^ of the cement,' out tnat no onS'
£no';Ts now long cement will stay set,
Taat tne Romans were familiar .vith concrete and gave careful con-
sideration to ics use, examination of tne' concrete 'fforls of tnat coun-
try clearly snovs. Fne^ analysis of tnis concrete' reveals it as similar
to our concrete,' altnoagh tne ceiDent used was not as good' as tne Bort-
land 33(T)3nt ia use today, Tas' Romans mixed toeir cement sxactly as W3
mix ours,' in a gensral oaten of stons cem3nt and lime,' which after 03-
in^ worked,' was tnrown into wooden forms. The' mar-ceS of tns wooden foms
iI-
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aP3 at ali ciaas iis(3erQioie aal 8Si93CiaiLy is cais so io ttis coppidor
of CQ5 aouss ot A^ustus in tns ?alatiQ3 irasrs ths- araiti of tns wood
oaa okeapi/ os ssea.. Tasir walls riss' aoovs ths spound aad tQerS' is a
sDisalioi ooooptaaity to sss. tns ooaopste and Isisarsi-/ iasoect it froB
3V3r/ ooint of vaatags. Adove tasss' ooncracs foandations pises tas Dai-
ace of- Aaustus fopned of stuDaadaous walls and^ 7aults of opick;. TflS'
stpuotups of opios aoo73 tdsss ooaopetei walls nas yielded' to tne^ pav-
agss of tine' and suoounoed' to tae^ Qand of tne destPoyeP,< out toe oon-
3P3t3' penaiQs without a cpao£ op fpaotups* It adnesion is osrfect and
tbere has not been tne slisntest disintegpation of even tbe outep sup-
faoe as tae 5Paia of jfooi of tiis> foms stilt snows af tep two tnousand'
ysaps^ Toe Apoq of Titus pested on a .nonolitoio base, of oonopete whioh
was ooaped into wooden fop-as and in oart of tiie puins of tne Temole' of
•Julius tneee. is a lap^e ooncpete. base on wnion tns' nap^s of" tde. wooden
fopis ape still visable;- tne state, of opesepvation is oepfect^i there
is not a opaos op a fpaotupe. in it and,< thouan it is looateal in a nasty
oapt of tne. Popuii,it siiows no effect fpon tne loistupe to whicii it nas
oeea suolected fop so Ions a tinei Tnese fac&s give^ convtncina testi-
mony as to tne efficiency and dupability of concpete and iinusls us
Qscessapily to tae conclusion tnat we< dave^ no D.uiidinss oonstpoctioa
wdicb,' viewed fpon any standooint,* neasupes ud to the' standapd estab-
lisQsd by concpete.
Sconojay in paiipoad constpuccion deoiaads oepnanent stpiic tupes* 'Ma-
terials nust be used wnica ape,* so fap as is oossible,' opoof against
deteriopation and destpucti/e influences of tne eleGaents and yiopation.
It -Bust pesist copposLon, decay,' and fiP3' and' tne Gradual weakening
due to continual, < severe, ' and constantly .^powina service. At toe sane-
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tijj3 tas' natsrials aust oosssss tas' rsquisitsi streagbo for presaat and
futups' traSio oDsoinsd witn cQsaoasss and faaiiity of ODQStruatioQ.
WQile. 3t93i aad wood stpaotares srow 'Areasar fron rast aad akscay,' a
303or3fc9 stpaotups grows atpoa^sir wifca tiuS' aad- its lit'si is asasupsd
oy ag3S patnsr tiiaa ysars, la addition to its oat oral oaraansQos, > sugq
a 3tru3tuP3 13 opoof- against toPQados,« ni^tn ^/atsp,' fipsv aad saptii-qaak
k nuno3p of t)uiidi!i33 ia San ^pansioo aritastood tQ9 shooi of thS' eartn-
auai3 waii3^ taose arooad taam oaiit of tspra cotta,< opicls^' and stons
arsrs' destpo/sd.
Art. Xiy. Proof of dupaoiLity of oonopstew
vlusfl HOPS ooald' 03 said of tfi3' dupabiLity and lasting quaiitiss of
30Qcr3t3> oonsoPQction otsc othsc tyoss of buildings and' a lapga nuu!-
oec of 3xaiiol3s oould 03 givan bo saostaatiats' sQOh stat^oisats.- fire-
opoof qaalitisg of oonopstS' ars^ 30 anusual^< 30 strong in tfci3ip aoosal
to tns oaild3P,< that a SBoarats ooint is p.ads in Coat oonsideratioa of
lonolitiiio 30Q0P3't3 oonsfcpiaotion,
NuBsroas firs- tssts Qa?3' 033a aade to detsraine ootn ttis rssistaaos
of ooaoP3t3 to aotaai b33ts and also fch3 deota to ivhioh tas P3inforo3-
uent Tiust 03' 3a)D3dded to orsveat its osing danagsd. F'Q3i naxinai dsotn
of oitting in aotaai firs tssts wti9P3' a tssQospaturs of l7'>0.^f. op jiopS'
nad' 093a Da^tain3d for a osriod of fi73 noaps,- has 033Q found in sitlisp
walls OP 03ilings to 03 oas to on3 and a half' inonss. Also by sxanin-
atton of aotual oonflagration as at BaltiaioP3>i San fpansioo^' and slss-
»QSPs,' it has 0330 aooapsnt chat thS' 0P3*-appangsd' firs tests ars^ aops
S373r3 in tns pssnlts shown by ths- 3tPuotaP9>,a3taal oonf lagpations.
If W3 oan opotsct th5 iiatsrial against daaiags in a DP3-appang3d tsst,'




AaotQer flP3< test wtiicii is ^sry QDtaoIs for its PssuLts was aaie
in 1907 DQ a raiaforosd sonorstS' t'laop,.' ciis soaa of sfaica ^ras fitteeo
fset, Tqs siao vas loaded with oi^-ipon to aoout lo^ oer saaafs f'oot^'
aol for t'oup nours a firs was !i3ot oupoias uaier it,- Jiaiataiaiag a tsio-
03PataP3 of ISOO*?.. At C£i3 3nl of tnts tinS' a stpsau of water at tir^e
DP333aP3' was tarnsd- oq it, Taa uaxiian settlsmeat was aooat tarse quar-
ters of aa inoQ ii tii3 osatsr of tus^ Dsan,' aad oiscss no lar^sp toaa
a iaQ*3 Qaad fsLl oft»- Yds floor did' not fait in any oartioalar.
Art. XVI, ?ir3' action on oonorsts.-
83foP3 ooQorsts wiLi iisiats^rats whsn sxpossd to fire,' the larsss-
auount of aoistars ohemicaiiy oonbiaed ia the ssttial of the oeosat,
ifiiiCQ is aoout treaty or tw3Qty-fi?e ospceot of its weiaat,' Sas to be
(tpawa off 0/ neat,' and the '/aoor thus drawn off has to 03' evaaorated
fpoi tne oores of tQ3 oonorets oefore' it oecoaes suffioisati/ not to
opunole. Tq3 slowness of sfyaoorating this vaoor is orobaol/ ths oauss'
of tQ3 oonopsts P3si3tia5 ^xtre'ne ai^'a tetiDerature' for a orisf oeriod'
of a few nours,' wail3 a nuoa lower tS'iioerature, i if lona oontiauesk,* will
altiDatel/ disintegrate it,.- Oeineot will resist 531'*i?i for an indefinite'
oepioi>< while a ooatinuous teaioerature' of 07er 700*H'. is disastrous.
The cement ooatin? of the 3onoP3te will resist th3' attack: of fire so
long that ife is of less consequeace wh3ith3r the stones can oe daaa^ed
oy fire or not, Pqus,' ours ll:ft33ton3 is a nost 3xc3<ileat a^^re^ate,
and' will not' decouooss until af tep the- concrste,' and- after the- csisnt




Apt XVLL. OoQcLasion as to t'iPS*-0PD0fla§ auaiitiss,
Faas ic is ssea taafc aotuaL t'iPS' tasts na73' le^jioastratsd tins anl'
aSaio tas aoilic/ of tois t/03 ot ooastrastion to witastaal 3vea tae
Q03t 33J/3r3 fires. Tbis is a valaabLs assst for ooaorste ooQstraotioa,
<
as tQ3< oia^ijs of firs is i'losro to svsr/oas,* aad it is ons of toe arsat-
sst 3l9!ii3ac3»itQ wQicD tQ3' buiilsr Qas to ooatsQd,
Art.XViiL. Pi-is rsqairad for ouiiling concrsts struoturss.
Aoothsr ooint to 03> ooasidsrsd is tns advantage of noaoiitiiio ooo-
spste oonstruocioQ ovsr taat of stsel In tas tins^ rsqairsd to ouild it,'
ia otasr words,' tas sosed /rita ;tfaioa it aay 03> built. V!r. Bdison,' a
lan WQ0S3 rsoatatioQ is suoh tiiat ais sxosritDSQts and coaolasioas aP3'
aoosoted' alsnosf as rsadiLy as faots, - aas orovsa ttiat a ooaorete^ noass'
oaa 03 OQilc ia naon Isss tins thaa aay otner tyoe. fais iviiL oe dis-
oussa at Isagta later ia ta3' ooasideratioa of moaoLittiio ooacrste' ooa-
struction* Ooasider,' for iastaaoe,' taei ooastruotion of a steel biaild-
iQ5. r'Q3' oLaas- aad so3Gifi3oations are oat oac,' tae ooatraot is ist,
and t&3 ooatraotor is ready co bs-^ia woris. Pirst,' ae^ nust ouy his steel
at as low a figure as oossiolew 33: ooasults toe' steel oids sabonitted
aad awards his ooatraot to furnish the sane. fiiS' steel firii has to 5et
its foroe of draftsnea, ' saopnea, < aad' others at wori to figiire oat oor-
P3Ct leaaths and saaoes,' fabrioatioa, < details, < aad etc.,- in the ooa-
secatiTe order aeoessary for a snoota aad effloieot worlsia;? or^aoiza-
tioQ oa ctie' .1ob.- The' natsrial aast be shiooed ia iast ailieat s ^hioh
nast of a3G3S3ity oe oarsiuLLy oasoked aad loaded." fas ohaaoes for sr-
ror ia tae draftiag rooB,' ia tae^ saoo,' or ia loadia^,, aad- the very oo-
vious daa33r of a ns'Doer bscoaia^ twisted 3r Laiurad ia sone naaner,
and toe fartner oaaaoe' of a nistaie at the' buildia^^t lase it naturally
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a 3io» 130^ OoQSiler, ' ia ODotpasc, c<ii3< ooastpiiotion of a ii3aoiifcnio
ODnorscs ouiliia^. As soon as tas sDatraat is i3b,' ttis sxoavatioa oiada,'
acid tQ3' footia^s ia,. tQ3' oontpaotop nay oat on ois fD!?33' of iaoopsrs-
for tQ9 aocuaL aixla^ of tiia oonopete' loss aou rsouiea skiilsd laoop-
aal 09^iQ3 CO fill ais forns* fna- saal,' oeiDSQC,' ani- scons is opousat
in buix,' and toe^ stsel,- too,« ior psint'opoeinsat is ail rsads/ for us3
tiois miauts a snaLi qaaatity of ib arpivss. I'iiSf letaiis for ib and' for
tQ3' roof aa? no^t 73t D3' ooiiol3t3d>< out taat doss nob sboo tns' dpo«
arass of oonstpuotion.
Art XiX. Exanole of oonoapitive cins' for Oijiiding,
fas' Dp3'71iop3' aotsi,' ouilt of conopsfia, ' was ao ssvsn stopiss in ta3~
tins ^snspaLLy psqaipsd in letting tihS' stsei to the sitso.'
In tnis day and a^s,* and' a^iS' in wnioi oooDostition, < sospg/,. and ousn
aps onapactspistio, < tas- bins' factor is ons of tas' nost iioortant ooa-
3idsratioQ3 froa tns oootp^actop' s staalooint^' as wsil as fpoB bns obq-
sp's oolnt of 7i3w. Tas advaatags wnicn oonopsts aas o/sp stssL oon-
stpaction is a ooinsroiai qaaiity of no siaLl vaiu3,< and usatis huoq
to COS baiilia5 wroPli»
Apt. KX>J Rssistaios to snocis,
BQ3iQ3SPs, t O'ffosps, ' apsiiitscts, ' and all mo arsi intspsstsd in tas
ooasHP'jotion of oailiin^s aPs oontinaalLy Gpyin^ to gst a stpaotaps
wQiSQ wiLL siricastand snooiss and sfcopns. A. pi3id,' viopant aatspiai
tpaosnits 07 viopation tQ3' sadden aoolicatioa of Loads in wQatsvsp
fopti bQS7 Tia/ OODS, Stsel is, - ospnaos, < as strong and as saostanbial
a oaiLdiag natsrial in its way as ws £aow,- and ivilL stand vspy nsavy
inoaot,' out tas tsxtaps of stssl is saoa tbat tns stpsss is fepaosiittsd
QUioaiLy and supsly tapoaga trie //hois tdshosp. Wita ;vood tas sans tnina

QDiis tras. Wita stOQ8' aai^ ijrioi tas' staoility is ??P3atsc,i oat th9'
strsasita is Lsss, In a noaoiiCaio ODQorsts stru3daP3>i tns' oDtiopsts is
Bade of saostaacas wliisn aaic into ens narlest oossioLS' stoae for oaiii-
iti3^ Tais insures tas oossibiiit/ of bsay/ ooiDPsssivs stpsss^ Besilss
taia 3tOQ9,' tue ooaorets is csinfoposd witn stsel waion stpon^l/ resists
tsQsiLs^ stpsssss. 'flB- oavsy tnsQ,' a stpuotar^' oaiLt of tciS' aat9rials
wiiiOQ ssrva to tai£3 oars of tas aoolioatioo of toe strsasss in ens osst
O033iol2 laoner. Sssiies tnis aaalit? in tns baiLling W3 aa^s a ons-
oi303 soLii^ straoture oossessin^ t\\S' stran^ta of stone anl staii. It
is a fitting testinoniai to th3' aowsr of rssistanos tnat the oLl buili-
iags un Rons,' anl otasrs waion aavs^ stooj so lon^ against aii Irinis
of attaoi,' are stiilfcae' ^jool saostantiaL oonarats tnat taay were waen
ouLLt.. Pae ealorsenea t oy coe varioas railDad 30-noani33 of ooaorets
iaril^es is an addittonaL orDof Df cae staoilit/ of 3ao:i a netaod of
ooascruotion. If structures ars aa'/wftere stibieoted to diffiotjit strains,
it is in bridges and esoecialL/ railroad orid^es. Tae soliiity an^ en-
tire' Laos Df f^iafcs reader it free fron excessive vioratioas often
tines exoerienoed in steel struotares. In riding over a orid-^e oaiLt
of ooaorete,' it is oartioularly o leasing to a oassen^er to note tae
aosenee of toe faitliar roar aad' Laronin^ of tae' train wbioQ is often
eaooaacered in orosslas a steel oridge. In cests cade in France,.' doaole
tae load was droooed twice the' distance* on a reinforced concrets ori^^a
taaa '.vas doae on oae oailt of steel, < and only one cnird tne vioration
oroiaced. In tne^ Blenaeln Hot el, < .vaen tae settle'iieat //as exa:i]in3d, it
was found co oe less tnan one ei^tn on an inch.
Art. XXI Stability of concrete' structures-
fne fact Gnat ware-nouses, < Tiachine-snoDs, and otner buildings of

20
iais aaturs ars ouilt of 3Da3r9its>< smpoasizas tos' ooint of eoduranos,
staoility aal pssistaass. for scaoiLit/ nust oe caisii 3aP8. of , aal ioag
37ity aal rssistaaos ars faotops of speat wsigat*. Tais faot oaaaot
sapiiasizscl^ too 3troa§i7,< and psinfoposd' ooaope-tS' ooastraotioa so tiiop-
DugQi;/ 3'i!003i33 ali of tti3S3 taat it sosa-cs tor itsslf hops scron^l/
taao aay ar^uisat taat aigfit otiisrwisS' 03. advaaoed. It aas D33Q foand'
too,' ttiat 3xoaasion aal' ooatraotioa, < whica ars iaoortaat faotops ia
ouiLdiQ^s of tais licil aooPoaOQ hops asarl/ a aDiQiaun :lq noQolibhio
00Q0P3ts tnaa ia aay ota3P nDle of- oonstpuotioa.
4ptwXXLi, QaietQ33s ivita i?hiOQ Duiliia^s -aa bs 3peot3dw'
4 Doiat ia tas- 3P3ction of a ouillins not oft3Q ooosilsrsd^' is tds
c[UistQ333 witQ uraioft t]i3 wopic is oarpisi oq* AJ:ti[ioiagQ tnis na/ not 3f?-
f3Ct tQ3 oo3t of a ouiiliQ^,' it is usatioael' tiers asrely as an aldi-
tioaal apgU3)3Qt ia fa^3P ^f noooiicnio ooacpstS' oonstpiaction. Ftiat
tais ooint aas iaflasaos ia tas ooastpuo&ioa of a buiilia^ is 37i-
leno3d 07 tQ3 faot taat it was cas' ooavinoin-s ap^uiisot ia tiis ieai-
sion to 3P3ct tQs MaPlibopoa|Q, < Blsansiai, « aad Tpsyiors Hotsls ia 4t-r
laatio Git'/. B'po.ti tais it ssems. safa co say tiiat ooacpets ooastpao-
tioQ is tas aai3t33t ust&od x.ao!jn,-
Art.XXiii. fopus aP3' ssssotial,
la ooa3id3PiQ3 ta3' subrsot of noaolithio oonorstS' ooastptiotioa,
•
lbs 3ss3atiai f3atup9 ia ta3> scjuioasat is t^e fopus. Vlooolitoaio 00a-
stpijotioa witboat fopis would 03 Hks oapryia^ watsp ia a si3vs, op
paaaia^ a foaalpy v/itaoat noils.' Ths suoisct of fopus fupaishes a
bpoal aal sxtsasivs^ fi3]4' for iavssti^atioa aal levsls «3Qt. J?3 snail
QOt attsTiot no odtsp tna suotsot ia its 3atiP3t7 ia tbis Tdssis. '^/3
sball tire oaly a snail oapt of waat aas 03en loae,' waat aas 033a tpisl
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or ua-/ BV3at\i3.lLy zone to be ia forn work for oonsrste- ooostruotion.
Vl9Q na73 tried ?ritQ varied' susaess to iavenc a forn eooaoBioal ia tta
use,' strong,' true aad duraole,' aad ssrhiLe a hi^ti sta^e of devalooneat
aas £)3eQ reaoaedy- tois oart of tae^ s^ora is oaly ia its iafaao/,' aad*
tti3' oossioilities of oooorete oonstruotioa, > iuagiaatiT-e as taey aay
of
seetn today,- lie in the' ieveloDaeot/^ aa econonical fom,
AP5*»;CXiV, Tae oest aaterial for foms.
It Afoald 03 orssuTiotaoas co say ^rnat tiie- oest aaaterial for forDs
is or wiii 03. ,Sood aas oeeQ so naoa used ttiat it is geaeraily acsoeoted
as tQ3 oaLy natsriaL taat oaa bei ussdw It bas its advaata^es as well
as its iisadvaatft^es.' Tae iaoreasia^ oost of lunoer aecessitates tbe
adoocioa i;i tie aear future of sone otiier naterial.- We na7e iQ tae oours
of our realiaa foual liany iieas of loriis,' suoa as netal laooer,' de-
7ioes for Datiia^ or iiorovia;^ foriis, stiorc ones ia necaods, ' iaseaious
oDQtriveaoss for aoldio^ toe oooore-te, netal forns,' and- etc. iaoa nas
its ad7ooate>' '^rao oreseats ids al'/aaca^es ia a oiear,' logical,' and oon-
7inoiig naaner,* and as yet no different uetaod nas Deeo aooeoted- as
staadard, Waile- ev^ecy poase aas beea touoiaed aooa,< yet tae sat)}ect is
ooQSilered oew an-3' i;i tC3 iii^iajy.
Art. XXV. Vlr.. Sdisoa's. opiaioa on tae sao.ieot of foms.
vir.. fcdisoa, a soieiuiflo ia/esct^ator aal ii/eatoi? of inusraatioial
reodCatioi,. iaas ^1^31 tae qaestioa serioas aid oareful acteatioa for
a auDOer of years,' aal ais dedaociois aloa^ tais llae saoald oarry
3reat vireisat ia cais Taesis. Bis experiBei cs ia t'ora «ror^ for doqoIl-
talo ooQorete resideaoes vvill oe fally desoribed,' aad tae ooaaeats of
033 experieaoed ia tais liae of vvori atlII oe ^ivea. Otaer forii orobLeDS
aay3 oeea woried oat aad aasir solatioa vlLL also oe ^i/ea, ve aave

aai 3J3Q 3Da3lj3iJ-i3 as aav3 033a icaiva 'atILL 03 oassi jodii tns oaacaD-
t3r o£ ta3 a303Dcaa33 aai aaarD/aL of ca3 napiis dl Cq3 ^a^ioja forna.
ArG,X.XVi« 'i^P,. SliSDil's 3Dxl3r3ti3 03033.
rQ3 oLai 31 vir. iLii33Q'3 3313^31:3 a3as3 Dr*3033L&L3a Is oci3ri7 tnis;
ta3 330oL3Ci3a ot a sat 3£' 3t33L noLls -vaisn ar*3 33 ooastraofcgd tiiafc
&a3y ifiiL oarni.t 3t' rsosatai ass aai .vita var/ia^ iasiaa. la ta3 33q-
3tra3CL3n ot 3ap3i 33Q3!?3u3,' taat 13 to sa/ noaoLUiio iv3r4,. it 13
saii caaG '^r. i;ii33a aas or3ia33i a uixtitrs 3f taa 33a3i3t9aoy 3f wat3C
wQi3Q a3li3 t.i3 a^^r34ai:3 ia 3a303i3L3a, > alLojvia^ tas nixtjr^a to flov
frsely t3 all oacus of ta3 aoLd ta3r307 ssoaria^ a aaifocn iistpioutioa
taro'jga3jt t33 satica sti?a3tar3» Ta3' Q3ii3 aP3 oaoabls 3t 33a3id3raoi3
7airiati3a 3C ai^rai^snsat, taas laa'^ia^ o333iol3 lit'fsrsat SC7I33 3f
ti3a333 ivo-Q ta3 3aii3' 33t 3f Ti3lds. Wisa a naif a 1033a 33t3,' tb9P3fo!:3,
•
a wil3 Ii73r3ity Dt stylss ;«3uli 03 0333i3L3. vir, &iis3a aai ais 3agia«
33P3 olaiJ] taat ta3 303c ia3Ljilia^ ti3 a3atii3 aai planoia^ mil aot
3x-333i for a a3a33 to 03 oaii: t'oc oa3 fanily oa a lot 43x3i)-
ffiij a floor olaa 2>x30^' aa/ia^ aa 3i3at foot oocoa ia ta3 fr3at aai
a snail oop3a ia ta3 rsar^' Tas a3J33 is to Qa73 33Q3i i3!?aol3 3xt3ri3P
opaaii3atati3a^ £13 oraansats aP3 to 03 oast wica 013 aou33 uaioa will
03 r3iafoP33i 33a3i?3t3,' ia3ijiiia5 013 raot's, floors, iasiio aai oat-
3il3' walls,' aai scairs. vir, Slisoa prooosss to 3r33c ta3 Bolis ia four
la/3 aai &d allow six aDars aft3r ta3 nolis ar3 assonolsd for oouriag,
ra3 aoj33 13 to 03 33Dol3i:3i Yicaia t'aurtssa days att3r t.i3 ooariis 13
lade. It 1 3 33tijjat3d taat .vita six ssts of nolds, oas oaaired aad forcy
fojr aoasss oaa 03 o-jil: ia 013 ysar ta3 3aD3 forns 03iag ussd rapsat-
3il/. It is 3cat3i taat Dost of ta3 iif t: iojltfas saooaatara^ ia fcnts
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BscnDl Df oDucia^ aDJ333 3ayeo93n D/^r33n3. A uixtjrd aas 033a tojai
taac 3ai 03 P3aiii/ ooarsi am v.iiDa Yill flow to aLL oarts of taa mold,
A net 33 1 cia3 033a 37oL73Ci for i?330'/i.i3 gq3 i.itsirLor uolis aft3!7 tbo
oojrins aas 0331 ioa3. fns ivofiia?* ouC of fc33 olai Li i3Ciii 13 as fol-
lows. F'Qs uoioii Sato c5oa3P3C3. aoasa lisoasssd fpoD a araotioal as
W31L as a tosorafcioal ooint of 7i3//, aii tas ooaolusioas i?awa saoull
aa/3 .«3i3at ii r,a3 tiiaL iaoisions as to fcn3 aivisaolitfc/ of a Lioa33
so ooQ3traoc3l,
Apt.XXVii DosoriotiDQ of v*}!?, idisoci's aoasa.
R3f-3r*3ao3 is iiais to t33 "33ii3iit A33" for 1933.
la orl3C to 3ff30t tii3 ^r3at33i: sa/ia^ in oost,' sosal in Cas aotuai
wore of oofistraoc lo;i, ' aai tin idsL^/iLa? jf a 33t of foras ouiLt of sjoa
a Batorial toac ooall d3 U33l nai/ t.lD33 ^rita liutl3 worx a.il ii.ttL3 or
rsoair,' ta3 U33' of n3tal was looidsi uoofi, fois 13 loc Q303S3aril7 a
03'* natsrial, aLcaoa^i iDr37L0J3l7 tn3 oraoclos aas ossq linibsi to 00a-
or3t3 0Qinn3-73. [3333 oo.aor3S3 oaiDQ37 for-ns ;v3r3 of ODli^r iron laosd
wita aa^L33, [337 'fi3C^ 3a3tl7 vvarosd oat of 3aao3 aad uasatisfaotor/ ia
iaa7 Ara73. P03 uss 3f iiiiL oastLi^s for toTvs 073rooB3s t{i3 aoo73 00730-
tiois,' aid f jrai3a3s alnost ai ii3ai forn iroB &113 ooLic of- ;v3ar aoi tsar,
Tosir rL^idLt7,' 'fldloa is aosolatsl/ Q33333ary ia ooaorats arorlc,' dsooais
oaLy aoon tn3 toioxasss li tti3 oasti.i^, f:i3 olaoii^ of all tfie ooaorota
at oa33 was vsry aatjrally a rssjlt to 03 DotaLisd,.' if suoa a taia^ wars
0O33iDl3, altnoaan ti33 olaoia^ of ooQor3t3 for ai 3atir3 noiJ33 ia a 3ia3l3
day oad osvsr osfora 033a attsoDtsd.
/)r. 4di30Q says taat ais ori^iial Ld3a was to troat tn3 10033 as a
oastii^ uai^ of ooaorats. [a naiia^ Jood ooaorst^ ta3 uoids lUst 03 oar-
feoc;- ca3 natarial froo -vaioa ta3 oastia^ is Tiai3 D.ast d3 oro^^at to a
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flaii 3tafc3,' aii aisauaca apraagansat 3 nala to sxslais cbs air.
Ia3 gaasttoa 3t' noLis was solv^i 0/ tii9 a33 ot sast irxa. tiia asxt
(iU9sci.3ii was CO ocia^ tas lixtujr^ of 03'D3ab,( watar/' aai sboaa to as a9ar
I7 a flail 3tat3 as oDSsiblis, k oolioid- oaB3l7 oia/- was assi co aocoii-
olisQ tlis,' aai C:i3 pssuIg of ta3 33C.03rin3au C3ai3 co saow taafc i;i3 uss
of tais soLLoid jfiiL at i3a3t insucs ta3 runaia^ of ta3 Di)ctai?3 to aLL
oarcs Df ta3 foPB,' aad taars will 03 no voils. Pa3 s.isofciOQ of ai? nay
03 aooofloLL3a3l ia S373?il -vays, but tas ^ivia^ to t!i3 floo!? of a sii?.at
oauosir Arita a blow aoLs at tQ3 ai^isst ooiat 333JB3 to 03 ta3 DOst f2a3-
iol3. Wita i:a3' Da33 flosias iato 373ry oarc of tae torn,' ta3 asxt au33-
tioa 13%: will ta3 uass di3i3C3J!?at3 das Co tas oosccuotioa to fP33 flow
DP333at3d 0/ ta3 r*3iafoc33'ii3ac aai tas a30333a?y 3luit)ia3 aad asatia^
oio33,' aad ai30 ta tas aocioa of gravity?* £33 rsstriocioa of Ca3 flow
da3 to t£i3 r3i3for33ii33C viil 03 Dor3' or L33S 33rioj3 aooordla^ to t33
size of CQ3 3Coa3 33d. If oas-fourta iaoa stoas is as3d ta3r3 will O'lo-
Daoly 03 ao aoar3a3iaiJl3 r33i3):aaD3i ^0 donat, ;va3r3 ta3 r 51 a for^oias 13
3ro333d or soliosd,' ta3 Lar^sr stoass vvilL oollsot Dut tais sill 33 nuoa
lliC3 fioatia3 133 ia a riV3r asld 07 a olastsr 3f oii33,' tiis first oisos
3ti3^3^ tQ3a aaotasr aai aaocasr,. uatli fiaaLl/,' so Djoa 13 adi3d co tas
scatioaary ail3 taat ta3 waoLs is oaa^'at by ta3 oassiag ourrsat aai is
SW30C away of t!a3 tid3.' ra3' 33'Ccliag of ta3 Larger aad asavisr oartisiss
to ta3 ooCCDD du3 CO ta3' aotioa of gravit/ d303ai3 nor3 uooa ta3 distur-
oaao3 of ta3 nass aft3r it is ia olase aad also ca3 3033d wita .vaioa tas
3oaor3C3 g3t3 its iiiciiL 33c caaa uooa ta3 aocioa of gra7iC7 aioa3.
Tasrs wiLL 03 ao 33tti3T]3at 3f 3toa33 tD ta3 ootCon of ta3 foms aft3r
ta:^ ooaorsts aas cassa ics iacial 33&* Pas inoorCaat ooiat is to d3t3r-
Tiia? 30ff ta3 Bass of 3oa3r3t3 flosvs iito ta3 floor forBs. Ooa3?3t3 aas

35
aa aagLa ot ?3003.3 &ic It is aofc o^Puaia what: bais aa3l3 i3. .11111 tcie 3Dti-
3r5t3 QODO 03iag ola334 50r3act ii a cciii la73C*, say oaa iLi3li taios o/3r
tas »03i3 aP3a 3f t'lDOP fopus, wiLi it fill trie t'DPog fro-B too to
oottDD aoi 03 ^Siralaaily worlcsi fron tis- 3id33 b/ l;a3' qpsssuips fron tae
a3al Dt tas ODQsrsts ia tae siis .vails assaai:!^ aa aagLs of P30D33 of
3a7 3D*?' fnis soaLol 3333 to I3033l uooa t[i3' auoaat of s»a:;3r assl^- aai
taL5 oy Da3 way is a 73ry inoDccait faotof?.
Pa3' ao;j33 P3oi7'333at3 a 7-3Py Drnats aoo3apaa33, and tiioa;^?! a l333 at-
tra3Civ3 Qijillii^ wouLi oost less 03oaa33 of cas 3iiioi3r aolis waioa
wojll 03 i3S3d, ta3 3iiali alditional sxpsass psopssaatia^ lat ovsp aa
aaaaal i3C3P33C oaap^s of fopty loLLaP3 ia tae- oost of fopus,- is hops
caaa .iia3tifi3d oy tas iaopovsi aoo3a!?a!Pk33 aai ^saspaL satisfaotioo to all
3oa33Pa3d. Pai3 La itsslf is aa a??;'JiB3at fop ^ooi^, w3ii-oailc, 33a3P3t3
&oa33S at Lo» oost osoaass it aot oaly ar^ass .ffsii fop afctpaoclT-g 3oa3P3t3
lesi^Q,, oat ^sts a^ay ffoa ca? iisa of a laLl Tsoaacoaouis oaiidia^ «tta
aa r3al 03ajt7 aoout it, f33rei3^> of 3Da?S3^ cas vsr/ oo/Laas oassioility
taat 3fP3at ipps^alapity of autiiae aal 3laoopat3 l3Gail nisat aot 03
aiaotaol3 ta 3oa3P3t3 desi^a,' oat taat is a nattsp af jui33J3ao aid tastsy.
aai oa^ saaali w3iJa oata siiss at ta3 qi33tioa aal dssi^a fop oata opaa-
tisaoility aal asaac/. faa a?aaa33i' sizs of ta3 oailiia^J is 2l f33t oy
49 f33t aai 35 f 33t ai3;a aot iaoludia^ ths oa33-D3aC, Pa3 walls aP3 to
03 16 ia3333, P3du3La3 ta 3 iaoaas ia ta3' sscoai stai?/,' tas Poof, 6 iaoass
aai CQ3 floops aad oaptltiaas,- 4 ia3a3s. ra3 Laoar-iaa is inaoptaat,' aai
da3 to 33'>r3Pal 30iisLi3Pat Loas; first ca3 psduotiaa of fiP3t aost.. Fais
*ill 03 rat3Pially l3333a3i If ta3 ouiliia^ 3aa 03 3onstpa3t3i oa saaiy
OP ^pa73l aP3a3,'taij3 fupaisaia^ 3jat3Pial fop ta3 oaaapdta fpoii ta3 3X-
3avatioa. Tais,' aovyav^p,' is a rata3P ioaotfal pP3ni33,i toe it is aot
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oD33iol3 t3 l303rii aooa tais sort ot a losatioa,. Tas asoas^by of oa^ias
saai aai .iravsl is of oaraaonat inoatrcaaoe, * aai it is fair bo assuns taat
ii tiQ3 Baioftcy o£ oa333 i;ti3 saai,i ^ra'/sl^ aai oit sboa3 woali Qa^r3 to
03 oroagit t>3ii 3oap333 a3 a3a!7 07 as oossible. In tns ooastraotioa of
foras, W3 aav3 tas laia ar:3ai3at, for it is Q3r3 iaat taa oraotioaoilit'/
i3 illcistpa&3(i. Obvioasiy, tas jsa of eooaoBioai foros is asoassary,' adil
it W3 lo aot oria^ Cais silS' of t£i3 au33Cioa ivitaia taa raauirsl iiaits,
oar uDaDiitQio straotars is aot ens 3O03D'Qioai orooositiDa that 373 taia!£
it is. T33 0B0II3 will ooasist of oast i^Da aiaces, Tl13 oxtscior ?>Iat33
top wail fopus will 03 fron ca(?33-foaptiia to ssv^sa-si ^acs iactiss talos^-
CQ3 iatspior aLat;3s, oas-oaif iaoa taiOrC,< tas- aal3? 3il3 of fca3 floor?
aai Poof rolls,' tarso^-f ouctas to 33V3a-3i3bits iaoass taioi, /jails ta3 ud-
oer 3id3 oas-aalf iaoa taiolc. 411 iiDli olatss will oa^s nillsl si^ss aad
fao33,' 5fita flaa^si ioiats irillsd for io'*v3l-oiQ aai oolr ooaasofcioa,
AQ3r3 intrioats traosry aai' iatail is aUsnoSsl ta tti3 fiaisa,* tas ia-
sii3 fao33 ot tas noli olat^s .vill bs aio^^ls-^olatsd or faoad wita orass*
It is 3X030b3d taat two aoasss osr noita oaa 03 srsotsd froo oas sat of
foras, aai »ita six ssts,- a rsasoaabl-/ 30od varisty of issi^a oaa D3 33-
oarsi. las aoorDxiDats oosi: of six ssts vrouli 03 aooau Bl3o,0Q;)..00.. I'as
3xt3Pior aai iatsrior nsklL olatss ar3' ooaasotsl aad asll^ ia rslatiT-s 00-
sitioa 07 rods ia oio3 3133733. T13 orobaoility of oooasioaal brsaxaga
ia aaailias nast aot 03 o73rlooi3d^' aai ta3i aussfcioa of cins aai oost of
psasvval arbioa na/ 03 allowed as a four 032!'03at dsorsoiatioa is oas of
sroac inoortaaoo.- It woald aatjrall/ 03 foaai ai^aataasoas to aars Cas
olat3s of as lar^s sarfaos arsa as oossiolo, oat tais is li-niCsd 07 taS' a
of oast iroa of cas prooosei ciioiasss, aai also as tas 3133 of tae plats
iaorsasss, tas' laa^sr of Pr3a.-5:ia3 is iaor?as3d, 87 asaas of four suall.
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si3ctc*i3aLI/ iri73a darciaxs,' vlr, Biisoa dpoods^s co srsot aai ca,K3
lo»Q C.13 t"DPJi3 i-1 foap ia/3,' two t'oap srsotioa aal two for di3i3aatlia3,.
r&i3,' ot 3oar33>
'
ai^at a^t ds 0O3siQl3,' as tQ3 focus ni^ht na/-3 to 03
oaail3l ia a dit't'ai'soi; Bariiier. Tq3 33tii3at3 of tas agppoxiJiats wsight
of tQ3 noils for 013 bouss is tcon 233,0^0?^ to 453,030^. Ttiis not oal/
iatroia333 Ca3 aotaal oost of traasooptation, ' tdis is ta3 frsight. oaar-
33s, < oat also ta3' a30333it7 Df opotsotia^ 30113 of ta3' uors iatPioai;3
aai i.300Pati73 aolis oy oratiag ia oris? to ayoLl ta3 laag3i? of opsasia^s
»aioa alls nat3Piail7 Co tas 3ao3a33. Bat tais is tassn oap3 of ia taat
tQ3 303333 is to sPsot aDU33i3 ia a PDw, aai ia lapgs aanosrs at a oartio-
alar looalicy:, i3olat3i a3J333 acG osiag taa iisa. Heaoe,' traasportation
is Qot 30 Larg3 aa it; 301 0^^ aoas^. r^i3 pslafopsasac for floors, - roof, aad
3i3wa3r3 xaBCi aeadad wixl ooasist of oa3-aaif iaod aai fi73*3i|ats rods,'
to 03 olao3d in oosicloa 03for3 tas oouriag iosgias,' aad asli 07 vsriria^
or soaosrs. Bio3s for ^as, ^at 3r, ' aai olanbiag,- aad daots for slaotrio
wiriag ars sec ia oosicioa b3f3r3 tias 3oa3r3tiag OD3ratioa3 b3gia,' aai
tQ3 fiuss for oainosys ar3 fornad 07 tiaia istal tons ivaioa ar3 iafx ia
oositioQ, ?or aotsls aai saaicar-/ pliinoiag,' ta3 oLo3<s iiay 03 latt oat-
3id3 of ta3 vi^alls. fa3 orooositLoa is to aav3 a oa3< aaadrsd aoP33-oo.73r
ooil3r aai 3agin3' on triaotcs to faraisa ta3 oo//3r co dri\r3 tils- lotors
ooaa3ot3i wita ta3t four sjiail isrriois^' ooaor3t3' nixfarss^- 3l3\rator oiaac,
and- all ota3r 333533ary oow3r, < aai ic Is f ijrta3r orooo33d to iastal ii30ia-
aaioal uixsrs oa ta3' groaai a3ar tde bailiiag, Taess nixBrs ars so ar-
raag3l as co ii3oaar^3i iaco a scorags- aooosr fron .^aioa ooaor3t3 is 00a-
V3y3d 031 a oaoiot slsvacor to ta3^ li strioatiag nooosr at ta3 coo of ta3
oailiiag fron waioa ta3 nat^rial flo/i taroaga oipss iaCo ta3 uolis. A
3030iflo gra7it7 d3vio3 is to P3 attaoasi to ta3 storags aooosr aai &a3
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3D!i3i3tan3y of tQ3' nixfcar^t 3ar3f jlly wacoasd aai ssot uaifopu* Et is
alsD orr33033i to asa olaagars, 0D*v3r Ipiiraa', ' osioraliiag tvoa bti3' too of una
iDll3 as ta3 3Da3?3t3 risas, to i330 3aD3i a2"icafc3d aai ^mv^ab ss^spssa-
Sion of nata-iTiaLs, aal ssr'/ins 1I30 to 3X03i tas ooafiaai a.i?? aal 330UP3
a a3rL33ci/ uaiiopD faos,- aai also assist i.i t'opoia^ tii3 tio^ of Tiac3Ciai
ioto aal caroagaoat fcQ3 Qoriaoatal pa33a3[33. ^r. iilisoi olaius, taat ia
3xa3Pia3Qtia^, ae fiais taat sonordt^i of tas orooo33d ooasistaao/ aal
30Boo3itioa 3x01113 a V3r7 saalL fraotioa of aa Laoa ii tas ^p3at33t ii-i*
aii3t3r of ta3< noj33,i aal tciat 3ab33'au3Qt sKoaasioa aal ooatraotioa ia walls
3aQ saf3l7 03' Q3^L3ct3d in tas [•3iifo!?0 3ii)3at iQfcroduo3d. This is a V3r/
iiDoortaat faotor,' as ta3' sxoaasioa oc ooatraotioa of nstai ia tasi forus
Bi^Qt tQPO* 3V3r7taii3 oat of It 13 or 3'73a orsa;^ ta3 forri. Tos opooop-
tioQ3 of ta3 3oa3P3t3' ar3' as follows;* oas oapt osisat,.' tapse^ parts saal,'
aal fi"73 oapts stoas op 2Pav3l oassia^ oas-iialf iaoii ussa. Fas opobl3i3
ifl^olygd is to 0P3s^3at s335r3aatioa of aatspiaiis wails 03ia3 depositsd
aal li3i;pioat3l, • aal td3 oiaia is tdat tdis lif fioalti/ bas 033a 3ol73d
07 633 alditioa of oolloids or 30113 sisotpolits ia snail auaatities,'
wQioQ add3d- to tQ3 vi3303Xu7 of CQ3 oo'Bbiisi iiat3Pial3:, fa3ilitat33 tQ3
aaifopa flo^ aaf 0P3*73at3 S3^ ^P35atioa . 'yip. Sdisoii 3UJ333t3 taat oolops
Ba7 03 all3i to ta3 Di:?:tiP3 if d33iP3i>«Qat adds taat tQ3P5 is 0P0Di33
of 3U303SS ia fiis 3X03Pi:D3at -ATita soacially 0P3DaP3d oaiat fop 3«t3Piop
aooLioatioa, t waiza jfill p3Q3'tpat3 aad oasnioalL/ 00110113 mitci td3 oon-
3P3t3. i'ais tP3atn3at is,< aoj?3/3P, > a ooasidspaols itam of 3x03033,' aad
is aoc t'i5aP3d ia tQ3 opi^imaL 3stiT)at3,' altaoa^a taat estinatB' iaoladakd
3taiaia5 tas
-jraLls, aal P3d tilia^ odLo? fop tas Poof, I:a3 3203cii!3at3
/r3P3 fop vapi3t7 of oolor. I'a3 3X03Pin3ats P3'5aPdia3 anifopnit? and fiov^
of ta3 ooa3P3t3 -'/SPS' aos at f irst satisf a-otor/, oat lat3P 3Xp5Piia3nt3
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"*3-r3' acitipaly 3U33333fal, aai It was statact taat ia aofcaal soaabcasbioa
it wiLL 03 3a3i3C to 33CUP3i aQit'orn oonsistaaD/ aal SDaoositiDoi, It nay
03 5i?aat3ct taat a 373t3!B Df ipoa loLls ac;3.arat3<i;/. fltt3d aal' lul/ T}ars3i
for qiji3i asss^nolias i3 sQtirsly f3a3ibl3. Tq3 33tiuaC3 by VIp, felisDa of
23D,.O!>0'^ as ta3 33i3ac i3 aat bDuraS' oat 07 aQotiisr 33ti;Dat3 ^aioa ola333
ca3 fi^ur3 at 45.C,.'Q0^', wiii^Q 13 gi/aa for tas aoopoxiiata- arsa of ^3,000
sq'jaP3 f3ec of vail aal floor aurt'aos abovs foaalafcions, ' aai Ctiis sstijaats
I033 £ioc ii3lji3 fiaa^3 oolts aal oiis. 3q tois oasiSr^ ttie oo3t of 4al>000
ooaiis of oastiiigis woaLi 03 aooat 140,000.00, as a^aiast $25,000.00 for
230>000^ oouais of oastii^s. Tais is 01 a basis of aias oaacs a ooanl,
vhizh east iaolade oiaaii^ ta3 fao33 aal Bi^'is for diq coQa33tio,-is acii
3i3!£l3 olatia? oa Cri3 3iie asxt ti3' ooaorsts. I'al3 ssfciiiats as t^ill 03
aotsd. 1033 aop iaolais- tri3' 003 1 of oslliar #ail uoll'S.'
Apt.-(KViLl,- Results ootaiaad ay ''Ie'.' Silsoa.-
Ii ooaolaiia:^ ta3 iasoeiotlDn Df Vir, iiilisoii's ooaorsts hoijs3> it nay
03 3333 taat 33r!:aia iafinits rssalts 0330 obtaiasi', \^r.- Sdisoa
Das opo73i taa-: a aoa33 oaa 03 ouilt a3 a noaclitaio ooaoro'ts stmofcupe,
attpa3ti73 ia iesi^a,. scoaoaioaL as to oost, aal stroag as to ooastrao-
tion. i73C/ ora3Gi3aL ocoolsa ii7ol/3d oaa b3 3ol7-3d, aal a i5ixoaP3 of
30a3P3t3 oaa 03 oo!:aia3'l vaioa ^vitl iasacs i53 flosviag to ail oarts of
tQ3 foPD,.' caas 0P3Giaiiag tas oossiotlicy of voids. C'as 3X03rtii3at aas
aot 03sa 3arT'i3l far 3aoaga ieflaitsly d3t3rT)ii3 taat tas aiditloa of
ta3 a3C333ar7 oolloid io33 or loss aot dsia/ tag ssttia^ of ta3 3oa3r3.t3'
or 3ff30t its str-oa^ca.' It I033 aat i3.t3rDia3> wa3.cti3r ta3 stoas- '^rili 330-
arat3 froo ta3' 33ti3at aal fom a aoa-aaiforn oass, sitasr ia olaoiaa or
at a lat3r 03rLDl 1J3 ca ta3 a3tL3a 3f ^ra/i3/. Ta3' first at ta3^ iatt3c:
t*o 3if33C3 ta3 staoiliuy aal nast 03 33L/3I l3flait3l/^! bsiors tas
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oailli.i^ ot ciis aouss ii tais vva/ 3aa b3 aoaoQolisasi^ Oo t.l3 'vaola,' tas
ilea i3 oas ot cataer ^asrolutiOQir/ t/os to sa^iinears,' ociii iron sxosri-
U3at3 taaC q3,"/3i 093q aai ars 03113* nal3,' it sssas ai^al/ oPDba&le that
a aoass saa d3 saosssfull/ oaiit ia tnis
43 *3 C3ai Df wiaac i3 bsii^ loa3 alDQ^ ca3 iins ot TioaaliuQto 33a-
3tPac5fci3a, ;t3 c'iai sxauoiss 3V3r7wa3P3 3f asfAr nstaoig aal l3-/i33s. It
»3j11 03 ino333i3l3 to trsat all ia i3taiU' oat a fsiv of ths ilff3r3at
f3PTi3 will 03 tac3a uo,' aoc all,' 03Paa.03, > osia^ 33al:ia3i G3 aoass 33a-
stptiacioa, caoa^a all apolisaols ualer 33rtala 33aiiui3as.
Art. "XXIX. A 3oa3r3t3 a3U33 at Piaa 33a3a,' ^S'n Jerssy.-
R3f 3^3033 i3 uai3 S3 "OsTieat A^s"-,. ?30, Ai'tL3L3 by Ditv^r
Raaioloa ?3>rp/,
la C33 a3a33 i333PiD3d ia tia3 foll3.Tia?>, ' d3abl3 psiafopssd walls
W9P3 U33i Mica aa air 3oa33 03tw33Q,' tw3 ia33 uil3 osro^ olaosl ia cas
33at3P of ca3 EOPTi,' wita a 33a3?3t3 nfixtups 03ar3i 3a 03i;a siiss of cq3
foPB at ca3 3ai!3 ciB3. Tais *a3 ioa3 to soononizis tiii3,< 33a3trJ3uL3a,
aal 303b- Poptlaai Osnsat, vita a 1 : 3 r 3 nixtare for fotjaiati3as,'
aai 1 : 2 l^Z r 5 for aooTs 5rai3,' was us3d.' f'he oars ;v3r3 3/3 iasa
ola33i tifo f-33t aoapu /3Pt;i3all/, • aal aal t-.v3 fsec 3i)f 1-13333 a3Pi23a-
tall/,' aal fa3t3n3l at iias iuascLoa 0/ iffLr'3 olaios. Wajtl t l3i3l£Q3S333
7api3l froi C3a ia3333 for 3x;S^rior ioaol3 valis zd f3ar f3r iat3rior
walls.' Woolea foriis ^V3r3 bailt ia ooavsaisab 33ai:i3a3 aal asll C3^3ta3r
07 3laT)33. Sxt3ri3r aal i3t3ri3i? AraLL sarfaos r3i33ii!bl3d tias r3a^a,' oil-
tins saal flQisQ. ra3 ii&3rL3r Aralls wsrs Dale 3flooCa3r taaa ta3 3Xt3rior
033au33 cas/ ff3r3 to 03 oov3r3d> irita a 33atia5 of vario'js 33l3r3. T!i3
3xt3ri3r walLs r333i73l a taia va3.i of Araits 33a3a saal aal 33''D3at at
ta3 Ci-n3 3f ruooiagi,. tals Dix:tar3 taicias ca3 ola33 3f olaia wat^r E3r
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tsttiaJ oarDD33s. ODnorsta sfas nixsd 3.q1 Aras aoistad- to i oiabfopas
30D3 f^pcy-fi7s- £'230 tro^ii uas ^roaal aal iisfcri&atsd oy |ca7icy Co t;a3
walls 03lo*,
A swiigiQJ ap.li 3r V-i-3aao3a ccou^Sii was ussci to li3t!?ibQt3 tbs aoaarst
to ooiats lasirad at suod ospi^is as wars reqairsd,. 3sill3d. laoop aad'
aol also Dat3Ciai was diftloal& to Dpooara at tas laslrsly' nrhilia paia
was 3Q0oaat3P3d aluost iaoassaaCl/,' taas affopdia^s a savara tast of fciia
aoolioaoility of painfopoad ooaorats to advarsa ooaditioas aad i-jaataap.
Taa roof is of psddisa 0POAfa,> oausat siaiaglas,^ waioa «3i3 ia taai aatupa
of aa ax93PiB3at. Tha saiaalss ara 3 iaoiias oy i2 iaaaas by l/3 iaoa,'
aad wai^a a,ooat oaa aad tapaa qaaptsps ooaads. faa/ virapa staiaai wita
a vifat3P9Poof staii.
A ^3P7 stpoa^ ooiac ia cais disoassioa is taa srapiatioa ia toaa waar
taa Sana stgtia is asad ia a qtjaitit^ of sbia^las.' fais DPBaias ao taa
BDaotoay of caa poof, ani ap^aas wsll for taa adaotability of 3on3P3t3
ooastpaocioa,
' aai it is aotad aara taat ia ao oaPtioaLap doas it fall
saopt of lalfillia^ a'/apy P3qaipa:n3ai: of axtsPiDP oiastap^' israila at taa
saua cina su^alyiag oapnaaaat ooastpuotioa flraioa doa.s aot aacassibata
oaastiat paoaiPia?, aad ^lustaria^ oa iataPiop walls,- faa ooaopata walls
paoai/a taaiP oolaps dipaot^i aavia^ a saad fiaisa Tiritaoat oo3t^< aad ac
caa saia tiaa oaiig aaopaaicaola aad saaicacy;
Ii fuptaap ooasiie'pat Loa of ooaopata aoa333,' a aoiat ia bdaip fa70P
is taac taare vill oa litcla- op ao ooabastiola Dai^Pial. la a ooaopatS'
pasidaaoa,' taapa iz litils tpin taat oaaaot oa uada oattap aad obaaoa'p
of Poptlaad Oauaat taaa of v/oal. liaa oaaiP3,> pails, aad oiotupa Dolds
oaa 03 nada of ooaopaCa, taa tpin apoaad tha .viado*73 aad loops oaii oa
Boliad ia flatal fopns as oaaaoly as stpai^at T13303-P3. divaa taa vira-

iDlii333 3a3 03 1033 a'.vi/ visa, aal aoaiaits oupisi in zas 3Da3r3i;3 oap-
titioQs, wails, > 33iliiig3,.> aai t'loor.s, Ta3 oaasooari oaa c>3 lala of ooa*
0P3t;3 or onittsi satip^L/,' as the/ sar/s Qo assfal 011P0033 io ooaopsfcs
Oaillia^s 3X33ot ia foLiowia^ ,vool3Q !3P303deao33. 'AinlOiss jia/ Qav3
leac 3a3Q33 /lica wiP3 glass aai aalf-olosiag shutcsps, op ssif-lpoiaolas
3Qatt3P3 of Poll3i uo B3talL OP a3b33tos, VIstil fapaitiips oaa 03 asad,..
top sv^sataao.ly i3tal will P3pla33 t;a3 <vooi, aai ta fi2tuP3' /sars as tas
supply of wool l33C3a33S,' Dstal fapaitciP3 vill 03 all tbat oaa 03 foaal
ia tae Bol3pa aoa33, PnaSr' it will 03 S33i,' tnat 3V3P/ oaPoo33 fop ??aioQ
jrool is U33i Da/ oe aooouolisQel oy 3013 ocasp tsaas.
APt.XXX^ A 3UC03S3faL fopoi fop noaolicaio ooastpaotioa*'
E?3f3P9a33 is Dal3 to "03a]3at fop ''v5ap.- 3/ R.0.rj33.-
ra3 3xa3t 303fc of .vooi3a fopis is aari to l3t3'Paia3,. las 7ap/la:J
303t of laDbsp aai laoor ia liff-3P3at lo3alitl33,> tas. auoaat of 3aP3
iasistsi uooa ia toe 3oa3tpa3tioa of fopBs, tQ3 oo'Dolsxit'/ of lasi^a,
aai ^13 33a?3it7 of lata oa ta3 saojeotji nai3 it a ao iistit tasic* It is
ODTioas that ta3 oost of ^73013.1 fopiis 13 iai^a fDP ^23 psasoa taat rool
3aa oal/ 03 assl 0/3P a f'3i<v tinss b3foP3 it ivapos oat of saao3;- satap-
a&LDa viGa liaaii 33131^ iiai33 3apo3at3.pia3 iiffi3alt, aaplsflara is a
3oa3il3Paol3 ii;3ai, aai 3X03ri3a33a laDOP is osssatial, ft is sxusasivs
to P3flo/3 ta3 foPBs -.ffitaout iajypia^ tae 3oa3P3G3 as tiae fopas nast be
l3f t ia ola33 aatil ta3 'ffalls ftiii not 03 ia1ijP3l by th3tp psmoval. fa3
folLowia;3 aP3 3003 statistios oa 303t: P3iafop33(t 3oa3P3t3 ia fa3CiP7
ooastpijstioa; 45,502 3qaaP3 f33t of wall supfa33; lanb3P fop fopT)3,,
^435. 00, iaoop 155530^0.0.. tas av3Pa53 oost 03P 3qaaP3 foot of supfaoe
was l3»a 33a ts.. 1q3 av3PTL53 -^st of foms fop ta3' 3aP7-api Staliau, as
3iv3a 07 Lsoaapl 3. 'fiatsDa, > ppssileat oi: A.03Ptaa<v Qoascpaotioa Oo*,'
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piaps ia taa ^okioo lunask ?apl3 ia 031:337 Oit/,> oLaass ta3 oost at l3
33ats 03r 3aaar3 sijpfa33 foot. Tas sost of fai33' fun phqs fT7D:n iiaiPt/
to tit't/ 03r33at tae 3Qtir3 003t of cq3 ',7ail3. BjVsp 3ia33 loaoLithio
Goa3tra3uioa aas 030013 a factor ia ouiliia?,.. act3ii]ob3 nave 033a ual3
to a3t awa/ froii YOod3a forms. So far,.' tQ3 ^psatsst iiffloult/ witii i!3tal
fopju's has 033Q uQ3 initial cost,' con3l3xit7 of tas pr*0C33s^ aai ta3> S33'fl-
ia3 iiioo33ioilit7 of 33ttia^ a t!7a3 3UPfac3, Most of tas ia73!iitioa3 to
lat3 aav3 cali^d aooa 0q3 3ao3!?i Boosiag of aa^ls lpoq3 Ar3]iled Co unit
oLat3s aal oiaa3l to^stasp, Sli^bt variatioas of ta3' 3,n^l^ rin froH a
03pf3Ct Pi^nt aa^Ls topo^vs ta3 ^aoL3 lia3. oat of" olano, ani tQ3 fuptaa-p
a30333ity of suo3'PiD©03ia^ Q0I38 for pias 3,iis Co ta3 iif floult/. To 03
3aco333faL,' ca3 D3tal fopn Bijst co.aoias srsat sinolicic/ v^ita gp3aG elas-
ticiS/,- 30 taafc ia3:<03Pi3ac3<:i laoop aa/ 03 aai tciac aiigQT)3at la^
03 aijastai- at any tine. Tasy n.i3b also 03 iQ3X03a3iv3' aai Lil33CP'JCtaob3-,
Ta3 3pi3Con 3o3ac3P Zo^ of ?^3;/ Yopi,' ?ia3 sonolstsd a faccop;/ that
is lol f33't loQSr' ^^^^ wii3>.> aal' f93t ai^Q,' ac 3outa &li2ab3ti3,>
a3w j3P33y^' fop u33 33a3Pal Oapooaic Go.,, aaisp tQ3' suogpirisioa of- taa^
OoacP3t3 ?'0PD3 0o^,'5o Li03Pt7 3t»,« Yoplc. 133 coastpactioa consists
of a 33Pi33 of oilastaps 3 fset 07 1 foot, 33t oa 19 foot ceatsps,' wita
4 iaca aal 3 iacn ctjptaia svalLs,' ;viaio773 aal looPS of vapious sizes,
>
aai a ooaP3d coacP3tl poof.. Ta3 sa^ias poot3 coataias oi3P3 aai ooil3P
3acroopt3 of coacP3t3. fa3 3atiP3 oailiias was 3P3Cb3d Arita ta3 Bo3v73ll
gt33l COQ0P3C3 foPB3, aai '.vas ta3 fiPst daillia^ oa i\raica ta333 fopus
*3P3 a33d. OoDDoa laooP ivas oofeaiasd at fron 16 i/8 to 2o C3at3 o3P qoup.
t33 oaillia^,' iacladia^ ta3 poot,
.
coataiaad 25!, 000 sqijaP3 f33t of sup-
fa33,' aal ca3 3atiP3 cost of- 3P30tiaJ ta3 fopns ,vas Bl,3lo..74, op ^^Q
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33QCS 33P aauare foot, Taa sreotii^ zosi fr3.s iittsc^at in /apious oarts
of caa MOiTi: ra3 *3C3 io63 saaara f33C ia tQ3 foaalatioas, ffosps Cq3
olatsa aaJ to D3 out to^etasc in rainy wsathar in a lltDii cnrse fset
wiie aad two and a naif fset laeOi TqS' oosc ot Lois was ^3o, OOyi op 4,6
33Qt3 03r square foot, fas waii was oarried ao froo tae foaQdatioQS
strai^^nt for fl73 f3et,« aal tas. forus for this oost 'tetweea 4 aai 5
33ats osr sauafi3 foot, Fiisn •niai.o'^s,' loors,' aad oftssis wsra eaooaatersd
aai tae oost rose to ostwsea 3,<2 osats to 3 osets osr square foot, PaS'
3D3t of ia/ia^ CQ3 olatss for tti3 roof aai' suDOortia^ tasm was aoout
2 osflts,' tQ3 forXiS for tQ3' ooilsr oisrs was i osat, Fq3 oost of outtiag
tQ3 olatss ia oLaos rarsl/ 35f.C33dsd 2 osats a square' foot,i aad tns' a-
ii^QusQt iQ tns stiaosi vas as tras as tQ3 avsra^s woodsn fori," Ttiis was
aot 5001 3Q0U3a aad; at)30Lut3 alisaisnt was rsqairsd. This.* wiftft. wasaias
anl rsnovia^ tne. olatss raiS3d tn3> tas oost to tiie- aoovs fl^urss.
Tq3' SvfftftQsss of tQ3 novi was olsasia^. .411 aaads soeot toe DorniQS
ia 3r3CtiQ5 aad rsnovia? tds olatss, Ftis ali^ansat //as always veriflsd'
0/ tQ3 forsaiaa* TtiS' nixers wsrs smarted aad. tae oourin^s doa3 tii3 saTi3
day 07 tQ3 sans aao^ wbioa 3r3Ct3d ta3 olatear. T'liS' -voris: veat forward at
ta3 rat3 of tnrse f33t a da/,' aai tas' olatas wsrs rsoiovsd aad' lifted'
3aoQ la/. PQ3 svstsu was sasy aad siajoLs. It ooaslstsd of T-iroas fron
4 fset six iaouss to 7 fset loaa,' pertoratsd' 3a tQ3' tar3s flaagss wita
3/ 13 iioa a3l3s on 3 iach oaatsrs. ?roT) tns niidl? flaade a novaols
am oroisots wito a turnbaoila oa 3itQ3r 3id3>' assd to tras tas walls
0/ waroia;3 cas' troa ia or oat, rii3 ualts oa 03rf3Gtly flat stsel olatss
1/3 iaoa tQi3i£,<l ioca wide-, ' and fro n 3 iaoiiss to o- fset Ion?, < wai^htng
aoo'jt fiv3 aad 3. aalf poaads 03r liasal foot, 4 wsdas olio for aoldiog
tQ3 olatss to^staer.'a strLo of usual to 03 snosa-lsd ia tas walls for
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naifing las r-iron fast and to t3(ao73d latsc^' and a 7 inoa oiogsi for
DaiiQ? zornevB tor aa*/ aagis,' conolstS' tQ3 saaipneot*
ra3^ natQol of 3r*30tiOQ is as foliows: a 3'<4 is lail' alongside of ths^
3xcavatioa aad^ noTaolS' arms la^-'sorawsd- to taem, To.3> alignaeat is psot-
ifl3d 0/ tarnoaosiss* Toe' olatss ars ciiooed to ttie aorisacs and ws^-
asd tigiic,( aoi' the oonorsts poursd.: fas oLatss arsi rsmved ttis. nsxt iay»-
CQ3 r-^rroQ uorignts ar3' oiioosd to fcias ustal ties saosddad in cne oon-
0P3t3>' and tQ3 satips ooeration pspsatsd*/ Great' oar3' mast- ob> tal?:3n in
tQ3i aligQmeQt of tns- first tier of lalatss and stioaid 03 /erifieai 0/ wooden
3oa33r3 or gages." By tais systeoi,* a siagi3 waii alatss ma/ 03' erected,'
or a ^ail (>attersd at any angle*' In walls over S' inohss,' tne aorightsi'
are set on 13 inoa osnters to ar373at waroing of tne olates. Gunned striosk
of oaD3r are used to oreveat driooing Gnrougn tne^ craoks in tae olafces.
foe-re are great oossibilties in tais systeai. Tne' walls aay oe higaly
ornanetitea witn oars,.' relief aedallions, or oonvsational designs, ' walls
of bpios veneer,.' /^nere tne briok: is one end' of' tae: fom and^ toe steel
tne otaer,' is entirely feasible^* and the- oonstruotion of flying ouctres-
ses si'iple* T'tie' inveatorss say tiiat dwellings oan 03 nade' fire-proof,'
weatae-xoroof •, ' vernin oroof , wars in winter,' oool in sunaer,* econoniaal
in reoatr,' ooal bill,' and' insaranoe,' and oe ouilt odeaoer tnan frane
oonstraotion*
ArtXXXl..& large oonorete- sewer oonstruoted with Jietal forms,
Refeirenoe- is nade to tne EngineeTing ^lews for l903. "^ol i,' oage 33o.
An exoellent exainnls of oonorete forj- wori is the oonstruotion of
the' sewer whioh disoharges into Sasi: River at the foot of T^ruxton 3t»,<
'!^ew Yora.' Tne uooer end- of tne' sewer nas twc oranohes wnioh neet at a-
oouD naif toe total lenS'iih of th3. sewer.' The aooer end of the nain S3-
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if3c naioa is i-335 £'56 c loa^ is ii fset wiie,' aal 7 fest and 2 iaoflas
ai^n, and. tlis L3.\rsr and aavina a Lsngtli ot lOl5 t'sec,' is li test 3 iachss
wide and 7 fc'Bet 3 iaoQ3s Qign, 3n3 of tti3> oraQonss is 3 fset wide aad
5 IB9'C 3 iaches ni^n and 2330^ fset long,' and- tne other ii' 3 fset Sinones
wide aai: 3 fB3C l l/2 iaoJiss aiga,- and l53> fseC ion^.
fci3 sxcavation of th3 maia sswsr runs fctirougn a slioosp? clay and
aa opan5s«.D9el onzkei,' iiaviaa a oaoaoity of- oas- oubio yard^ was used,'
Aooat 3373Q Qundped yards wsrs taxsn osifc daily. Pais ssotioa was all
3Q3et oiled', I a&oat twslvs tiaoasand' oiles osing us^d,
Ytte suo-ply of naterials //as orougnt oy oargss to tiia^ sswer and oar-
pisd fron tders to tas' aaia storage bias by jffaa'ons."
Tti9 S3W31? was deavily psiatorosd by stsslw' T-ae oonopstS' was 9 iaotiss
tnios at tds ocowa and l2 iaoQss thioi at ths eIoop. Phsrs. ivsre- two lay-
ers of oirouaifsrsotial rods, of 3/4 iaoh ti^Fisted steel staggered, ^ and
olao3d about ly inohes on oeater. Tde two layers W3re< aooat lO inoiies
ralially.. Tas reiaforoeueo t of tae- invert was siiilar. At the iunotion
of CQ3 siies witQ tQe- invert,* four snort rofls 4 feet long, extended a-
ooat 2 feet into toe* invert and laoosd tde arcn reiaiorcenaent by tne
sane a-Boaat, ( ocie^ for eaoh oiroaiifereatial rod'. Loagitadinal rodg,'l/2
inoQ,' and' if. inones on center,' were wired to tne inner layer.
'Ptiei ohief feature and' novelty of the .vnole' ooiicract was tne use of
tae' Duralite vietal Porns. Two sets were used, - one for tne large,' and'
one- for tas' snail sewer,' altnough one set oould- nave been adiusted for
ootQ ourves. Tae^ foms for t;ae large sewer sere nade of ^o.lo gage* sneet
steel .TLtn 3 inch corrugations,' and. tnose for tfie^ smaller sewer of i\lo,l3
gage sneet steel with 2 Incn corrugations.. The forus were made aa of
standard units,' 3 feet long and 23 incnes wide." foe' exact circuafereatial
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wiitQ ffas ODtaiQsd 07 using soodeo. striiss ac tas loArsr ssctioas," fae-
oacsp sarfacs of cq3 forms soasistsd of a olaia steel soset to nciioa
was rivatsd oq ctis iasile a corrugated snset to give taS' requirsd stif-
fness,' aad eiiaiaatQ an/ aecsssity for iate^rior osatering or oracing.
To tQ3 aaler siie of bae- oorragated' saset 5fsP3 afctacasa 0/ aliustaois'
leaas a niiioer of fiat oaals^* var/iag ia aunosr from taree to fivsi
for eaoQ seotioa of 3 feet aooorliag Co tae size' of toe- sewsr* TnesS'
serve zd furnisa first a oottoio aeuoer to tae assemolagS' of oater saeet
aai 3orrai^afced saeet,* taas fomiag a stroag «sfarrea trass,.* second adius-
Gaoility Co aay reaai^sd curve,' aad' tnird 07 iieaas of laouiag the 00a-
39catiV3 sections so as to secure oerfect alignnaeat ^vitaout extra laoor.
Tae- curve' adlustneat was secured as follows: tae oaads were afctaca-
ed- to tae saeets 07 r-ae'aded ooLts,' tvaose auts osar ca wasaers aaviag
tae aole concentric to tae outer circanfereoce, waich latter fits into
a circular ceater bore in tae oaad- Pde units were saiooed to tae too
fiat and' were oeat to tae required curve over tsffloiates. After beiag
Dent,' taey •ere' aeld rigidl7 to tais saaoe- 07 screwing uo tae oolts i»/ica
Cne orooer oositioa of tae several eccentric wasders, i'aev tden require
ao furtaer adiustnent until it is aece3sar7 tc caange' tae radius* The
lower section oa eicner side' is connected' wltn tae sain oart 07 a aiage
rattier tnaa a fish olatew' B7 si^ingiag tae lower section inward and uo-
ward,' tae entire sectioa could- be' powered aad' ousaed tarouga tde for-D
anead. ?or tde ouroose; of aiigaiag tde successive sections of the' coni-
olexed fori),* tae oaa:l at oae end of eacd sectioa was so olaced' as to
oroiect oae iacd oe7oad tae' forn, < wnile tae oaad at tue^ otder sad- i?as
set oac« oae' incii fron tae ead. i'tnis oroduced a oae iaca laoDing of
successive sectioas^' so taat ,vaea one sectioa ?/as set uo against one
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alpsaiv 3rsctsl,< it oaii3 sasii/ aad sxactly into aii^amsnt. Waea so 33c
to3' olaiDS tf3P3' soraag over Cqsi aiioiain^ eai oaads,' waion hsld t&3^ new
S3Cti0Q rigtiiiy iQ plac3^
Paus a fopB of aay sizs oc 3Qao3 ooull 03 nade of tti3S3' units,' taS'
only linitatiOQs 03ia^ taat as tns' 33^3? 03caii3 lar^s-r or saailsr^f iif-
tsreat sized iroQ and corrugations were used to oarry tas^ differsQoe in
stress.' Tti3' uanu faoturers furnisn ths^ sections wita corra^ations of
two, tores,' four, - and' f i73 incnes deeo, ^ am of N[o. l3 to ^o, l2 ^a^e stes
to oe' used' in sec/srs frou tares to tareaty feet in iianefcer. Fnese forms
ualcs oossiols cq3' conducting of concrete construction as a continuous
ooeratioa,' an imoortait factor as regards ecoaony aad quality of wosk,-
Tn3 y 3173' a refnarsaoly snootci finisii difticalt to oDtaia 'Aritn otner
tnan a iietai form.'
3n tnis Arorx tQ3 fornis were' left in oiace two days after tne con-
crete was olaced. f'tiS' average oro^ress oer day was twenty-four feet*-
tnerefore nine- sections of eight feet eacn were' required. T'QS' rear-nost
section v/as strucic oy drawing in the hinged section and- lowering the^
wnole to a curved cart oy which it was ousned forwarl to tne required
Dlac3. Tne ooeration too;? four iiea tnirty ninatssfor eacn section of
eigrn; feet,' or one; nour am a half for twenty-four feet.'
At an average cost of $.85 oer hour for labor,,* and adding $..60- for
cleaning and greasing toe forns,- the cost for iaoor for sniffing was
12,00 for tne twenty-four feet. There was 453 square- feet of surface,'
tne unit cost of uoving foms was 3 l/3 cents oer lineal foot of sewer,
or ,44 cents oer square ffot of surface-;
Tnese forus are advantageous for reasons as follows: first,- the
Qon-aosoroant foms laie the 03st concrete,* tnese- forns oeing of' steel
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aP3 nscessariiy noQ-a&soroaat." 33G3Qd> < osrtaiaty of oorpgcfc aii^aoasat,*
tQirl,. 3nDDtaQ33s of ooaorats 3arfa33>; fourtii^t facility of aoolyioa nsat
oy salanaadecs, tQ3P3 osiag qo laasisr of firs frorD stssl foras, fiftQ,-
P3oair aal naintaiaanos oost losarv slrtfl,. oost of novia^ mi ssttios low,'
33veatn.,' li^atasss of wsi^nt osr aquar's foot of tcisss foms- in a six
foot 33W3P,i tnis aaaounts to about foar oounls^< wtiiis' wooleo forms for
a 33«3r of tQ3 33.313 slzsywill wsi^ci aooiifc sixtaea oaaols par saaars; foot
of sarfao3.- l:iSQtfl,' aaoostruotsd borsr tais fsatars is vsry inportaat^f
siQ33 it aives a frse oassage for i3q,' latariais^' aaa foms.. Ttiis lattsr
is ainost 3S3satial for ooatinuoiis oosratioas.
Tti3S3 foms wsrs' aot as3d- oa fchs oar73d. oortions of- tti3' 33s?3C sxcsot
•ffQ3r3 tti3' aagls' svas so gradual triat it ooald t)B> taiisa uo witn tas- 013
iaoa lao at tos' snd- of tn3' 33Ct4on,; Ttis gliaro ourvss iirsrs ooaors&sd ovsr
•ffood3Q forasi Tti3 ooaQsotioa to tus sswsr vfsrs mads £>•/ tils trinasd at
iC3 iQn3r saa to tdS' ourvs- of- tas^ iaside. form aad ootiorstsd ia plaos..
r<i3' ia73rt was nade^ withouc forins.- rQ3 outside of- t(i3 arohes was 3iade
of olani aad oailt ia tas' ooov^satioaal wa/,' tas' iisight deosodins uooq
ta3 ooQsistsdoy of tos' ooaorsts
Art.-XXXll.- 4 i;rav3iia3 nold' for ua-^iag rsiaforosd ooticrete
oios,
R3f9r3a33 is nade to Sagiassriag U^ws for 1903.. Vol l,- oage 184.
A oortioQ of- th3' Slat Rivsr orolsot of ths Unitsck States Reolamatioa
33r7ic3 ooQsisted' of a QiQ3it39a nils oaaal taat oarrisd y/atsr for ooj/^r,
A.t t«ro olao33,i ic 3ro333d d3or3sion3,< at oota of 'wtiioti tti3' orossiQg ovas
Bads OQ tangants 'sfita cqs iavsfctsd sioQoas of rsinforosi ooaorsts oios,'
wQioQ was ouilt' oa tQ3 grounsi' by a novaols^ form oailsd aa "alligator",*
iavsntsd and iesigasd by ?^Tei3aTiaQ.
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faS' two orossiQ^s wsrs aale at. OotfcoQWOoi Gaoyon,' where ttie Isn^tH
13 251) fBet,' aal tn.3- aeal 7o t'eetp- aad at Piato OreeJj:,( witQ cne leagtn
of 2l33 feet,' aal' a aeai of 35 f^et.
Ptis fopis oonsisted of aa oiitsile letaGtiaole frame Jion of steel,
<
witQ wools'.i iaa5iQ3ir' aal aa iasilS' forn nale of steel.
Ttte ianer uoll was naie of taree fuaotioaally liffereat oarts: the.
lower froQC oart of tae lola,' waiea was slowl'/ oulled aloas j/ith the'
oro^eess of cae wors,' aai went o/ toe^ aane of "alti^^ator", - the uooer sta-
tiooarv olates,- aai' tne lower statioaar/ olates, Tae uooer statloaary
olates were erected over toe slowly novin^ alligator,- and' suooorted oy
rails whioi were a oart of the noviQS forn. The olates of the alligator
foroael tae lo.ver oart of a oirole,' aad tae uooer statloaary olates forn-
»d toe uooer half of the oirole 5 feet 3 inoaes ia dianeter. As the- upoer
stationary olates were ouilt uo ia half cylinders,, they were^ oolted to
cae aalf oyliaders of tae^ oreviousiy ereoted olates,- so that tae uooer
statioaary olates forned a ri^id Qalf oyliader of aoout 70 ioches ia
leagta. Tae aalf oyliader of cae alligator oad^ a ieo^tn of aoouc 24 feet
aad oiQOhes,' aad' oevoad' that toward tae- front ead,- the alligator slooed
to a ooiat for aoout f^et. Tae. rails of cae^ alligator waica suooorted
tae uooer statloaary plates extended a f^w feet oeyood tne. rear ead,- and
as tae foms were oulled' away fron under tae statioaary olates, eaoh ia-
diviiual half" cylinder,.' while it was suooorted by tae ororectiag rails
was givea a suooort oy a oair of lower stationary plates, « iatroduced
into sae soaoe vacated oy the alligator.
The transoortatioo of tne parts of the. ianer Bold' froi toe. rear end waere
tney were lisnaatled,. to tae- for ward sad where^ taey were erected,* was
acoonolisaed oy a car oa rails inside of the Bold taat was no'/ed along
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oy TDoss Dospatsd aitsraatsly oy tQ3 spaotiag olata 1130 and ths' dismaat*-
liQg olats usa, Ali oarts sKcaot thiose of tne alligator wsrs' at" suoh
wsistit tQst 0Q3 laQ ooali aaadle ttisoi wittiout iiffioulty.-
Pqs aotaai BstQod Df sonstraotioa was as follows: ttis- alligator «ras
T!0V9d fori^apd witQ th3 siooiag sdga lust a tittls aQsad of tii9 workia^
fa33 of tti3 ooQorste. ftis uoosr stationary olat9s,< iismaQtlsd at ttiS'
reap 3Qd as tQ3 osmsnt nao sst suffloisotiy, wsre orou^nt forward on tas
oar and 3r3cted ov3r tQS alligator^' and ooitsd to tns' or3vioa3ly srscted
Qalf oylinder of ti3 aoDsr ^latss,- fihs oar was rsturnsd and brou^nt for-
ward tne lovirsr stationary olates,' dis'nantlsd' and olaosd' on ttie< oartially
33t oonorsts- oetwsen tQ3 last 9x0033d lower olate and tns nsad of tns'
alligator,- Taus,' thess forti! ttis suooort of tne uoosr stationary plates,'
wnicii were still saooorted oy tn3' prorectin^ rails of tias' movins fori,.'
out »oald soon lose' tneir suooort as tbe' alligator was oaoved' forwardw
Pne reason of tne' taoering fori of tne sliding mold was to nave tne^
worxing taoe. of tne oonorBte^ at or near Cne^ sdge of tne taoer,' and tnas
readily aooessiole and* in full 7iew. Tn3i taoering foria of the sliding
sold was oatented' oy V5r.. Srnest L. Ransone in 1336',' and' was ased in
oonstrnoting oonorete lined dito^ssand open ooniuits for oaoie-ways
and 3tc. Tne' alligator of Arazona i2as six artioalate- ooars3s,< five' biaif
oylinder oonrses^ eaon 33 inonss long,and a front ooarss 12 feet in
IsQgtQ wnlon nas a taoer of aooat l> feet.^ Tne ooarses are neld toge-
ther at tn3 oottOD of tne seaiioiroie oy oolts aell against angle' irons
riveted to the olat3,' and nsar tne aooer 3dg3 of- ths: ooarses oy two
draw oars, 1 inon 07 2 1/4 inohes,' laid ostween tne^ angleirons and Din-
ned to tne sanew" By removing these Dins,' tne draw oars oaa be renovsd,'
aod oy rsnoviaa also tn3 bolts at i;n3 bottor, line,' tn3' alligator is di-
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33ctsdl iato 3i5f oarts P3ai;y fop ucaasoortatioa.
6aoii zoiirsB of tiiS' alligator aas a aorizootal stay of a 5 iaoQ oaaa-
ael to wQioQ is boltad tiiS' two rails of tQ3' tracii that oro.iscts aoout
two f39t ovsr ta3 3ad of tti3' cyliairioal part of tQ3 alligator. Pii3 ooq-
Q3Gtioa of tQ3S3 oaanasls wita tins o/Linlrioal olates of cq3' forna osr-
uits an 3.xoaQ3ioa or ooatraotion of ta3 forn wita oat effectia?; tas tracS,
hi ta3. ootton of ta3 forn ar3' two aalf" rounds waioi fora tas braoi for th3
oar taat is U33d ia orin^iog tdi3' disnaatlsd olatss to bas^ froat,/ Ttis- dif-
f3'r3Qt Qopizoatal aa^lss aai cialf" rouads taafc: ars rivetsd to a oour33
wiaiioQ P333a sli^iitly o/sr tae 3ad3 of tas' ooarse and' ar3' oat tasrs oa
a slaat 30 as oaraic a Li^at orDfsctioa of ca3 aakf roaads to ta3 a3xt
ooaP33,<tQa3 aoidiQS ens diffscs'Qt ooarsss ia ali3Qa[i3Qt, fas alligator
is 0Lill3d aasai- 07 asaas of a 7/3 iaoa staei roo3 aooat 500 fsst loag,-
to aay ooiat of ^raioa ooali' 03 olanosd a two 3a3a73- blook:,.' tas ssooad
0I032 03ia5 ti3d' to a dead' aaa about 300 f3et atisad of- tQ3< uoldv Pae. 9/l3
roo3 3f ta3 oloofcs .ras taX3Q sidewiss to a oaostaa waion siras o^3rat3d 07
a aops3. ?Dr ta3' ^aidaaos of- tias moTiag fora?,' a tcaci of 2x4 soaatliags
was olac3d ia tQ3 grouad oa a lia3' iwita tti3 oas3 of ta3' sxcawatioa,' and
aa oucriasep of- ta3' alligator slid tas^rsoa.
fQ3' uoo3r 3tationar7 olatss v/3P3 24 iachss wide*. Baoa oourss was
niag3d ia taree oarcs. At tQ3' aiQ333,< tne ooansctioa of tQ3' olates was
3tiff3a3d 07 oiroular oars Doited between tae oourses. Ta3' side olatss
of- saoQ 00UPS3 aad -Dovaols' castia^s,' oy usaas of wciioa aad of tae waseled
axles,' eaoa course rested oa tae rail of tas' alligator- Pas' oastiags aad
olios,' sorsws aad oias. Foe olios lo3lc3d into the notoaes of tae axle,'
aad oy neaas of tae sorsws,' ta3' 3l3araao3 Ditv/eea tae uooer sdges of cae^
alliga-cor olate aad- tas- oowsr edgs of- ta3> statioaary olate^ was adjusted.
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Fn3 Ota aell tas' axlS' ia Dositioa in tQ3' aastia^, Witn cae oias psffloved,'
ta3 axis 3DuLi 03 psfnovsd or iaserted tiorizoatally.- If- ttis '^itQipa.ff(^l
of tas alli^tator siiDuii bs ii30ossiol3v < fche inner foms aoall 03 rstnoved
07 fiP3t psnoTiag tti3 axis. Ttis uddsip atatiooary plates,* osginoiaa witti
tQ3 side' olatss cdqH 03 rsmovsa by swia^iag tiisoi tov/ard tas iasidey tnas
3DncractiQ^ cq3' side plates of- ta3> aiiiaatop 07 ooerating th3< nutg in
frDat Df tn3< six 5 iasa ohanaeis of tae six ooursss of- tQ3> alligator.'
Fti3 fuQotioa of Gh3' to'-vsr statiooary oiacss sras to sapDort tae uoosp
statioaarfr olates afxer tae oroleotiag rails of tae< alligator had' ceased'
to suoijopt CQecD,' In?', lower oarc of tae' oower oLate nast nave a oertain
flexioility to aoooMaadace itself to tae oaPtiail7 33G oonorete' aad- cae-
aooer oarc Bust oe< nads' to witdstaad a luoa lar^sr outward' fores baaa is
required for ttiS' saooort of tae invert at caat ootat.;' T'ae' olates were
nade- in aalves and oianad' to53taer at tae oottoi line.- Ttiey were two inoh
es' snorter cnen the- uooer olates, < out sne. naif rounds of tae- track: of'
the- loafer olates -^ere as long as tniss' of toe uooer olates." ;?or tne^ oar-
oose of aligmieat,' the rounds -.^ere out on a slant,: Tqs^ uooer ends of oas'
oair of lo,wep stationary olates were reduced inwil'tn and stiffened and
oonaeolsed by an ad'iustable horizontal tie' rod, 4 racic screw wnich was
turned' 07 aaad' aas a cratcn on one end waicn fits over tnO' axle of" tne
ooer olate' andt was ^pDund to a ooint on tiie otner end ;vnicQ fitted into
a ieoression in tne^ tie' rod, Witti a little- oracuic3', < tne' olate' man soon
learned to ^ive- iia iaclc screw ta3' orooer tarn so than tne^ uooer olate
nad tne saiie anount of- suooorc as ^iven oy tno' rail of tne alligjator.-
As tne alligator noved alon3,r 3, soaoe- ooened- oetwsen tde foreoaost
lover blate' and' tne end of- tne^ alliojacor in jvdich ttiere' was no tracli
for cae car. Cats difficulcv was obviated by a traci bridge,' one end of-
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•ffliioQ was fasteaed to ttis- forsnDst iDiver oLate,' the- otnar sal psstias oa
toe P3ar Df tti3 alii'^scop,' slilin.? as tna iattsr novsd aion^.
Tns^ Dutsp ddLI Afas a stssi 3'£3i9'toQ fraiis ODvspsd' wita a wddIsq la5-
3io3,' tas ri03 nale of' stsei fiat oars^' ff3C3 asli sqaidistaac aoart at
tQ3 0OW3P sal' 07 a isvios io tas^ botton la^giaa,' aod' aalf way to tli3 too
07 a aocoasd' rod vaioQ fittsd otbp saoQ ri&.
Dvfta? to tas 3lo?r 33ttia3S of tti3' oonopste,' oaly aooat fopt7 f33t of
oio3 oould 03 ooastraotsl osr lay- Tas ooaorsts was aaad 3iix3d in tti3
opooortioas Df" oqb oapt osmsot,- two ail on3-Qalf saad,' aad foutp of' spavsl^
a W3't iixtaP3 03la3 U33d' thpoa^ii oat, Tas; satips. oost of iaoop iaoladios
tQ3 foP3tnaQ and tins-iseosp, < 3or53niQ5 aad aaaiia?; ths tas ^pavsi,' ooiat-
ia3 aad opasa-wasdiag tas' iasids^ of' tas oiQSy aad ivstuia^ the outside,
oaildio3 cq3' soaffoLis aad fopus,' psoaips,' aad osadia^ aad alaoin^ ths^
P3iafoP33ii3ac,
' jas aiDoat BS.oO o3.p foot of 0103, or aooat S3. '53 03r yard
of ooaoP3t3. r&3 WOPS 03 tn3 waole was satlsf aotopy, < oat fop oontiiooas
W0P5 09 asin^ a ioagsp fop-n aad a auioisp ssotia^s 030330 fc,' 250 tset fop
twenty foup aoaps oouli" easily 03 aooonolisried,
&a iQOPOVBsat oa ta3 fopn would 03 as follows; two i^o sills olaosd
01 ta3' oase of tn3' exoa^atioa,' zaB disiiaaos 03tw33a cti3ip 4 iaoa fac53s
03ia3 3qual to widta of- tQ3 oas3' of tti3- oiosw: Tais woald foPB a tracs
fop tas iiovia?t alligator aad would also serve as tas ootcon ta^sia^ fop
tn3 D0'/in3 fopn. la tais naaaer,' tas' ooaoeatPioity of tas oat3P aad taasp
foPTis' woald OS' 3aia3d.' No soscial tpaos woald 03 aeeded' fop tae^ alligator
aad tae' Pios of- tae oater noil would' aot oe' suoooptsi^ 07 toe sane stpuo*
tup3 taat: oams) tag olaascias fop tae wa33l*oaprow3» Cats latter is V3py
ODi33tL)Qaol3, as tasi Q07ti< loads teal to opsate /lopatioas ia taS' oap-
tiali/ ssG ooaoP3t3. .Vica inopovei o^aiUlDas of ooaoeacpioioy, 1 aal tais
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laatc 7iO!?acLoa, taa cai^xassg of Cas psiaf -jp^jsd Dio3 oojll 03 i?3iaD3d
ac L3a3t DOS ii^a,
Apc.XXXIIL. AiiU3tioL3 aai ODPtaols forns for ooaocstB'
R3f3r9ia33 is 33ai3' to &a3' 5jQ|ia3e'riag NeiTS for 1933^ VdJ. 1,. Da^3 234.
ra3' folLowii3! 13 a 3.73 C3Q Df forrs /rnioa 3a 1 d3 a33d' 073? a,ai 373)?
a^aia,' aai ,»ai3Q Ar3r3 rsosatly 'ji33d ii OaisaS^, Illinois.
Tq3 orin3ioi3 of t{i3 iesi^a l3 3i3arl/ saojira ia Cq3 lra:'Jia3;3. Ta3
003t3 i?3 C3l33300i3, .ViCQ a 4x4 fDr C il3 iOWSP 333tiOQ,' aid CVO 2'<43
for cii3' aor33!? 33Guioa.. I'as aai.^ac saa 03 al>1'J3t3i by lasais of aolss aal
oai 03 ssoarsd oy oianos aid oolis. To3 airier iocas r33S ?a 3P033 013033
of &!i3 003C3 aid aP3 also C3i3330DL3, Ta3 DoctoQ aad 3il33 of tae forn
ar3 Tiade ia aaiis of Ztiy 013033 of 2>«43 ioioa siLla oa ono aaocbsr 30
caac ta3 L3'a^ca aai- C3 a 33r'Gai.i 5xt3at 1:13 Oi?3al'Cia,.< oa'/ 03 adiusCsd,
Ta3 3!7033 ot 3333 of oi3 05.3&3 guooo!?!: b (1 3
.1 oi 3 c , • aad a ca3 too of ta333
1oi3C3 is laid aaotas? 33t suoojctad' 07 ta3' flP3r., ra3 raois fopoias
ca3 33at3Pii? fop ta3 fLoops aP3 laid oa ca3 ioiscs, aad aP3 C3l3330oi3.
4ii of CQ3 f0PT3 aP3 liasl^ '^ita ^alvaaizad iP3a 0P3333d to saaoo aad ta3
flDOp 33ao3Pia3 .vica stpalJac,' flac oi3333.
t
Ta3 odIjtjo fopus aP3 oonoossd Df foiip stpios of aalvaaizstv iPoa,.« ivifcia
013 '/3Pti3ai 3d'533 flaasisd' aai fittsd' 03t^33a tiQ03P3 wiiioa g;iV3- tae 330-
333ap/ 3tiffa333 aad aP3 Doit3d co^stasr. rii3 3il33 of ta3 ooIjbq nay
03 vaPisd 07 ia33Ptia3 fiiL3'P scpios 03t,tf33a ta3 fiaagss as 3ao?;a. Ail
333tioiai oaPt3 of c;a3' fopii aP3 05Lt3d' to-33ba3P 30 &aa& easy Da7 03 3a3ii.i
3P3ot;3(i OP Da53/i do/xn aad Daok:3d fop tpaisoopcati oa, Fao 3P3atioa aad
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ASTw.XXXIV. .4 oorraJatal st.^al a3Qt.3*rria3 tor ooaorits vvori,
R3.f3r3Q3 5 is 7J3.13' CD za3^ l-a^iQseria^ Nsys for i903.' VdI i^. oa^a iio.
Pais i.^ 3, 3'i3t3Ti 3orrjgaC3l stsei fomiig tor 3oa3i?5i:3 vail aii
33»3r 3oa5t?aai:ioa, ' i373aC3d oy Mr. .{sita 0. Sataris.
Ta3 13W f^PB called "Duralits" i3 nale Dt" zao li^az ^a^s stael tslaSs
fast 3a 3d tD a sBoaratii^ layer of 303ol5il7 oorrj^atsi stsal sassfcia^,
fa3' ieota oa^tvsen ta3' oatsils^ sasa^ts is 7ari3i troi i i/2 ii^ass to 3
iaoaes aoooriia^ co tQ3 r3qair3'a3'at3 of tas vors.- fas 33,(33. of tas sasaos
riaai.i2 froi No." lo co ;io, 24. 'Jalar tsst,' a fia,G secfcioa ,«/3i3aia-3 four
oouads 03r 3aaar3 fooi, > iavslDosl a rssistaaos of aooat c^7i03 taat 01
orliaary /bLLov? oia3»"
Waaa used as. wall foras for fiac paaslsc. .aal3 ao of suitaols 3iz33,>
taey ars^ Djoa stroa^sr tiiaa tias^ usual olaii^ fonis,' aal ca3*r3£'0P3 03r.iiit
of cas 3baalia:5 olaoad at aaoa ^r33t3r intar/als saaa Ca3 rs-^atar ciD-
D3r forQ3. la asia-:^ tae- sasatia^ for oar73i' foc-us or 03a tars for snail
aroa33, cal/3rt3, aai 33vV3r3,' ta3 ia3ti3 strlo of 3t33l 13 rsolaoad 0/
aarr^v strios or oaais,' soaosd' a&oat 2 t^et 33at3r to osacar,.' aad ;a3
00I& !iol33 oa ta3 iasiia- fao3 ars 30 olaosd' Gnat Ca3i >vaoL3 trass olat3i
is iraAfa iato aay ojr\r3 disirsd,,
Tais 3y3t3B is 3303Oially adaotsd to S34v-3r aoli3,> oa aoooaat of- tas
absssaos of aay iasiis oraoia^,. aai^ tasi 3a33' ^ita vaioa it oaa 03 aovsd'
aloaJ ia ooafeiaaoas ,vor'i.
Art .-XXXV. A ooa3r3t3 sile-wallc :naoaia3.
A 6rav3iia3 soli^ ffas iaV3aC3d oy }^r, irasst L,. Raa30i3,> ^^aiaa is
a33d for ta3> ooastraoiiioa of ooaor3t3 sils-'.valxs, > uait 3iao3,< liatals,
aal ota3r DS'HOg.rs of- aaifom oross sectioa, Tae noil is olao3d oa tn3'
3i3ac of ooastraotioa, ' aal lra-71 aa3al 0/ oo vsr,- Isa/ia^ cqs flai3a3d'
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ofoiaot osaiQi*- VSass ooaor^ta for ta^ oasB >t' tii3' sils'-walic is filLsd
in a In tna froac oart of tas nDll>t an! tns fiaisnia^ op zoo
iDPtar ODat ii a q3©03P ia tQ3' nildls,. so i33iga3il' taafc as ta^ noli is
ipawa aloQ3,.. it feede a la/sr of aopfcar oa ba^' ooaoraca oass. No ssiilad
flQi3a3'P3 ar3 rsoairad .vita ta3i .T]oli,t oui: a 33ioor.a top ooatias aal a
solil oa33 arai aatouati^ally 3soup3d^ at tti3i rata of aooat cato fss't a
liaatS'.
Art. A Cravslia^ for.B for ooastraotia^ tas' ia^/srt
of 0010r3'C3 3^.V3r3.
k o.Lat3 of st3eL l/4 iaoa taiox, aii 5 faec 2 iaoiia'S loa^ ^as osat
to a 33DL3l!rol3 ;\ri c Q a ralicis oi 13 taoass at th3 3113,^ and 3x:t3alad
oa a tai^3at to tQ3 outt^i ab073' aooat o iaoaas* Aoo73' tae oiaas of tag.
Q0Pi3ontaL diaaets-r,' tii3 front -vaa ooea3d> aad sciffsasd o;/ a 3 iaon
aa^La. ri73t.3d to it,' vita a aorizioacal ai?;"i^ aoross tas aooer 3ai, • ^rai]i;3'
ta3 r3ar oo3a eal :va3 aall aoarc oy a "3 iaoa 07 l/2 laoa iroa osnt do?ra
aal riT3't3l to ta3 ia3id3 of tas 3t33i oLatas near tds too 3d>333. Aioas;
ta3 iasids' of ta3« saelL:, loagi tadiaai ao^las 1 Z iaoa33 irars ri73t3d
fica ti3 Qorizoatal is^s jo,' aal 11/ i ioncias aoo73 tns Qorisoatai liaa-

Art. XXXVil.- ODaclasiOQ.
aav3' iQ 1.23 3oar33' Ol tciis rtissis fOQai out vvraaC aas 033a l3a3
aii ^^^ a osctali 3xt2at vaaS 3aa t)3 doas ia noaoiitaio 33ii3tiraotiDQ,. Due
33Q3ij3ioa3 ar3' iefini&3^ ia oar o^a Diaia^ aai ia statii^ uiisa,' io
aot a33aj[i3' Giaii &a3-/ aP3^ 3oa3ia3i/3 3f t.i3' .vaolii saorsct. In faofc,' tis.
srriciQS of a Tnssis oa Ciiis 3Uoi3ct Dily 33r/33 as an iicpoiastioa to
or a Da3i3 tor* fuCars stJly aai Isv-sloonsab at" Sais n3^aol' ot ooastmo^
tiOQ, Tasrs 333J13 io 03 ao louDi taau !?3aL trjs i33i5a of a noaoliiiaio
30Q3P3i}3 straocurs is aot oaly oossiois,' oit is oaoaols of v^r^f attrao-
Ci73 I'3'3i3a3 aai nost iesicaoLs r33'ilt3. Fas oas ooaiitioa aQia^p .vhioa
tai3 naC3!?iaL ua/ 03^ J33i a3 03ii?; aiaD53d to iasi^a, is caat It nast
03 tr3at;3(l as aa iaiiviiaaL aai 3QtiP3i7 33'Darat3^ Jiat3riai>.' for ta3 pro-
I)l3ii33 oi:' ie^i^Q ars osoalia? basi aatups of bii3 latariaU A^Saia,- it
33311 3gaaily &rj3 taaC ooaorats is taa nost iaraoLs of all builiii^ Ba-
tS'Pials,. aot oal/ aoLiii^ ics ialGial 3t!73a|GQ,' out iasrsasia^ it wita
a33, Aaaivsis of tl23 3oa3r3t3 waion was oaia Cwo taousaai y3.ar3 a^o
olaial/ i3Boast:rafc3s ta3 trata of cai3 3bat3T]3at, 3/ aotual t33t ia 3^-
03ri.i3 3.at3, ' 07 ta3 3aior33!n3at of railroais, • aai 0/ ta3 sxauiaatioa of
oailiia53 .vaioa nav3' osaa 3U0i33t3d to 33V3r3 strains,' ta3 3tr3vi5fcQ aai'
staoiiity of aonoiitoio r3iafor33i 3oa3;?3t3 is sisariy i3'D3a3trat3i.
r'Q333 oaaraotsristios ar3 3333atiaL oroo3rti33 of ^ooi ooastraotioay'
aai ooiat out Co tQ3 fijfcijr3' &a3 aivaai;a533 of tat3 1:703 of ouiliia^ o?3r
otasrs. 3o33i ia 33stia3 ta3 fjoa aloa^ oa a oailiia^,. systaoiabio or-
saaiaaciDa of ta3' laoor a333'33ar7 for 3r3ctia^ a straotjrs ia tais ioaa^
Q3r,> aai ta3 ooioariciT3 gijiatasss of ta3 003ra& ioas, • ars' out otii3r ai-
iitioas to our arguinsai: for noaolttaio ooaorsta ooastrao ti oa . ra3 ia-
V3iooii3ai; CO a ai^a i3ir33 of forns for Ca3 3r3cCioa of a oailiia?, ta3
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oossLolii i 33 alraaip aivaa^sl. ia tae ioQUTii^raoIa' ia^satioag of forjis,'
333n CD Tia53 C!iii oai^u ot ^Daors^ta ooastpaotioa iuooDrtant faoi^DP La
its alootiDi. Id is a 3J0,i20C tDP oarsfui arici^isji aal fciiDCigit* Tq3
P33alC3 Dotaii3l tnu3 tar 303ai Y3ii for tai3 side- of noioiifenio oo3-»
scruocioa,
fj?0'D t33 for35^ii3 it lust 33eia t.iac Jion^litiio ooQor3t3 oonstraocion
oas D3f0P3 ic a lost orillianb f"UtaP3,'aad cri3i ai^i ooiic of sffloisas:/
*ai3a 3V3a colay ic .las oocai.i3i is oat aa ialioabioa of ta3' oDsitioa
it Yiil 000UP7 11 ta3= asar future. Its oossioilitiss; its 30003,' j7il3;<
aai iC3 3xaDo]i3v3,.. aunarous aal voale-rful;- .v.Qil3 its aoo3Qtaa03' 0/ tas
ojiilia^ yopLI is oeooaii^ jidtb jai/3r3al ia/ 07 lay-

DupiQg ta3 /Bars lvob 1904 to








s*op ta3 y3<ip 1994,
ReoDrt OE ?*atioaai ^rgialzatioa of Odinsat 'Jssrs:
for taa /sap l9D9*
Siagiasaria^, aai Ooacpioti.15:
DuPiQg ta3 73a?3 1999 a,ii l9l9.
BI30CPL0 Railpoai Joapoal:
foe tns /3ap l9i9,
AooliBl 3313103:
fop ta3 73ap l9>9.-
Pa^t.iserias! 3ooi3t7 ot /J33t3Pa ?3aa3/l7aaia.
Rsoopt 3f ta3 Aii3'P$3a.i Sooisfc/ of Oi^iL Sagia33P3.
Li3tt3P3 t'P3Q iaauf a3taP3'P3 ot 33(D3at Osvioss.
VloiePil Ai73PGi333.
BallBtia ?>lo.l3,i i33U3a by Assoolitioa ot" Auepioai ?optlaai OsuB-at
IvJaaafaot a?3E3,
PjolisaciDa 'Jaivsrsai 33H3it 3o.,'Oi Stailairl Soaoitioatioas.

3ofi3r3t3 in Biaajvay Goastrastion, . d/ ta3. Akias Popfciiaad OsinsaC 3o.
0313^303 9oa3Cpa3ci3i on. Ho.ti3 aai Tarn.
BuLIscii ^3. 4>3, [jQit3d Stat^vs Dap' c 3f A§ri3altuP3,
A 3a333ssf jL ^3ial Fcrji for 'i^aaolitaio 3oacr3i3' Oaa3tcu3tio$i> oubiisaad
0/ 33a3P3t3' ^3^03 03.,.i 3f N3'Ar Y3P!f.'
Sagiaaepias ')}3W3:
Ouriag tas ysars troji to



